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Student Spotlight on Research Keynote Presentation 
 
Return of the American Chestnut 
 
Dr. Charles Maynard & Dr. William Powell 
2014 Exemplary Researcher Award Recipients 
 
 
Thursday, April 16 in 408 Baker Laboratory at 4:00 PM 
 
Drs. Maynard and Powell have collaborated productively for nearly 25 years, along with a group of more 
than 60 students.  Their goals have been to restore the American chestnut (Castanea dentata), utilizing 
their dual expertise in forest genetics (Powell) and plant/tissue culture (Maynard), and also to apply 
their techniques to the American Elm and Hybrid Poplar.  Together they have published more than 20 
joint papers and chapters, ranging from plant disease to horticulture, with financial support from the 
American Chestnut Foundation, McIntire-Stennis, NSF, USDA and others. 
 
As described by the team, the  American chestnut project “has evolved from basic research into a 
multifaceted endeavor which includes identification of plant pathogen resistance-enhancing genes, the 
development of American chestnut tissue culture, field testing chestnut trees from tissue culture, public 
participation through identification of rare remnant survival chestnut trees, collection and exchange of 
viable nuts and the establishment of large restoration plantations throughout New York State.” 
 
Ongoing activities include “basic research on single and pyramided resistance-enhancing gene designs, 
identification of genes associated with Asian chestnut resistance, chestnut tissue culture and gene 
transfer into American chestnut trees, determination of genetic diversity in remnant chestnut 
populations, greenhouse and field testing of resistant transgenic trees, collection of rare chestnut germ 




Graduate Student Abstracts 
 
Primary Author:  Alger, Katrina 
Authors with Affiliations:  Alger, K. SUNY-ESF, State University of New York College of Environmental 
Science and Forestry, Environmental and Forest Biology, 1 Forestry Drive, Syracuse, New York 13210; 
Bunting, E, Schuler, K. New York State Animal Health Diagnostic Center, College of Veterinary Medicine, 
Cornell University, 240 Farrier Road, Ithaca, New York 14853; Whipps, C. SUNY-ESF, State University of 
New York College of Environmental Science and Forestry, Environmental and Forest Biology, 1 Forestry 
Drive, Syracuse, New York 13210 
Level of Research:  Graduate - M.S.   Primary Department:  EFB   Faculty Advisor: Christopher Whipps 
 
Title: Epidemiology and Genetic Analysis of Lymphoproliferative Disease Virus in New York 
Abstract: Lymphoproliferative Disease Virus (LPDV) is a retrovirus that infects wild and domestic turkeys 
(Meleagris gallopavo). The first cases of LPDV in the United States were diagnosed in 2009 and 
subsequent surveillance has revealed the virus to be widespread in wild turkey populations throughout 
the eastern half of the country. In domestic flocks, mortality can be high, but more research is needed 
on the epidemiology of LPDV in order to determine whether the virus is having a negative impact on 
wild turkey populations. The objectives of this study are: 1) assess the prevalence and spatial 
distribution of LPDV infection in wild turkeys throughout New York and 2) analyze genetic variability of 
LPDV in the state to investigate potential connections between strain and geographic location. Samples 
of bone marrow, collected by hunters over three years, were tested using PCR to determine presence or 
absence of the virus. Those results will be analyzed for temporal or spatial patterns, as well as potential 
correlations between infection and age or sex of bird. For the genetic analysis, blood was collected from 
live birds in 2014 and tested by PCR. Direct sequencing was conducted on a subset of the positive 
samples. Those isolates will be examined and grouped together into clusters based on nucleotide 
sequence to determine whether there are patterns of variation at the flock or region level. This work 
addresses gaps in our current knowledge of LPDV by examining the genetic variability and epidemiology 
of the virus among wild turkeys in New York. 
 
 
Primary Author:  Bartock, Laura 
Authors with Affiliations:  Bartock, LK, Rickard, LN, Parker, AM, & Perreault, M. Division of 
Environmental Science and Department of Environmental Studies, State University of New York, College 
of Environmental Science and Forestry, Syracuse, NY 13210 
Level of Research:  Graduate - M.S.   Primary Department:  Environmental Science   Faculty Advisor: 
Laura Rickard 
 
Title: Walking the Talk? Exploring the Relationship Between Theoretical Models and the Practice of 
Science Communication in Long-Term Ecological Research Sites 
Abstract: Science communication research has developed theories about the way science 
communication operates in practice, but further investigation is needed to understand how well these 
models describe the practice of science communication on the ground. This study explores the 
relationship between theoretical models of science communication and the practice of science 
communication in long-term ecological research sites (LTERs). In particular, this research focuses on the 
deficit model, the dialogue model, and the participation model. We conducted semi-structured 
interviews to understand how science communication practitioners’ practices relate to established 
models of science communication, how they view their roles and responsibilities, and how they view 
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their audience(s). The dialogue model was the most dominant model in this study. The deficit and 
participation models also appeared, though less frequently. This may suggest that most practitioners are 
aware of the shortcomings of deficit model approaches to science communication, but do not have the 
resources or experience necessary to engage in the intensive public engagement activities of 
participation model approaches. 
 
 
Primary Author:  Bhattarai, N 
Authors with Affiliations:  Bhattarai, N, Quackenbush, Lindi J., Im, Jungho, Shaw, Stephen B. 
Departments of Environmental Science and Environmental Resources and Forest Engineering, State 
University of New York, College of Environmental Science and Forestry, Syracuse, NY 13210; School of 
Urban and Environmental Engineering, Ulsan National Institute of Science and Technology, Ulsan 689-
798, South Korea. 
Level of Research:  Graduate - Ph.D.   Primary Department:  ERE   Faculty Advisor: Lindi J. Quackenbush 
 
Title: An exhaustive iterative search procedure to select endmember pixels for automating the METRIC 
model 
Abstract: The major bottleneck in implementing a remote sensing-based surface energy balance model 
is calculating sensible heat flux (H). For example, the commonly applied mapping ET at high resolution 
with internalized calibration (METRIC) model requires tedious manual selection of endmember (i.e. hot 
and cold) pixels to inversely and internally calibrate H. This study introduces an exhaustive search-based 
approach that iteratively and systematically identifies endmember pixels from homogenous agricultural 
fields using histograms of land surface temperature (Ts) and normalized difference vegetation index for 
use in the METRIC model. The fully automated METRIC model was then applied to 28 near cloud-free 
available Landsat images and compared to available daily ET data from a flux tower in Florida covering 
citrus plantations. The automated approach identified hot and cold pixels with Ts values that were 
within 0.5% of those selected by an experienced operator and led to similar daily ET estimates 
compared to the manual approach. For example, the overall difference in estimated daily ET from the 
flux tower using the automated and manual approaches was within 7% (R2= 0.95). However, the model 
overestimated daily ET by about 22% (R2 = 0.66 and RMSE = 0.91 mm day-1) at the flux measurement 
station. This poor performance is attributed to the model-physics behind the METRIC model under dry 
conditions . The exhaustive search-based approach to endmember selection presented in this study 
reduces potential biases that could be introduced by an inexperienced operator and extends the domain 
of the METRIC model to new users. 
 
 
Primary Author:  Bi, Yunyun 
Authors with Affiliations:  Yunyun Bi, Department of Sustainable Construction Management and 
Engineering, SUNY ESF, Syracuse, NY 13210 
Mark S. Driscoll, Department of Chemistry, SUNY ESF, Syracuse, NY 13210 
Robert W. Meyer, Department of Sustainable Construction Management and Engineering, SUNY ESF, 
Syracuse, NY 13210 
Jennifer Smith, Department of Sustainable Construction Management and Engineering, SUNY ESF, 
Syracuse, NY 13210 
Level of Research:  Graduate - Ph.D.   Primary Department:  SCME   Faculty Advisor: Robert W. Meyer 
 
Title: Visible Light-curing of Fiberglass-reinforced Bulletproof Panels 
5 
 
Abstract: Fiberglass-reinforced impact-resistant panels (FRIRPs) are widely used in civil and military 
applications. The two main types of FRIRPs are storm panels and ballistic panels. Ballistic panels are 
designed to prevent bullets from entering a protected space. A FRIRP is a composite material made from 
80% woven roving fiberglass and 20% thermosetting matrix resin. FRIRPs are typically manufactured by 
heat curing with a press consuming a substantial amount of energy. This research studies an innovative 
visible-light curing method, using visible-light curable resin and blue (470nm) LEDs, to manufacture 
FRIRPs. This resin system cures much faster consuming only 1-2% of the energy used for conventional 
heat curing. 
An LED array was fabricated using 28 LED assemblies each containing seven 470nm chips to cure 1.27cm 
thick impact resistant panels. The array's construction (including cooling requirements, light intensity 
and uniformity) and the fabrication of the panels (resin formulation, pressure, curing time) will be 
reviewed. A novel laboratory impact test method that simulates the energy in a speeding bullet was 
developed to evaluate cured panels. 
 
 
Primary Author:  Bodnaruk, Ethan 
Authors with Affiliations:  Bodnaruk EW, Kroll, CN 
Department of Environmental Resources Engineering, State University of New York, College of 
Environmental Science and Forestry, Syracuse, NY 13210 
Level of Research:  Graduate - Ph.D.   Primary Department:  ERE   Faculty Advisor: Dr. Charles Kroll 
 
Title: Urban forest ecosystem service optimization and tradeoffs: a spatially explicit localized gradient 
method 
Abstract: The rapid urbanization of humanity is a major cause of environmental degradation. 
Consequences include increased human exposure to air pollutants and elevated temperatures due to 
the urban heat island, among others. Urban trees remove air pollution, mitigate urban heat island 
effects, and provide other ecosystem services and benefits. Many municipalities are implementing 
ambitious tree planting programs, but have little guidance to optimize plantings to achieve desired 
benefits. This work applies spatially explicit biophysical models to Baltimore, Maryland to quantify and 
explore tradeoffs between planting schemes separately optimized for air pollution and heat mitigation 
ecosystem services and benefits. Output from the biophysical models were used to determine the 
potential health benefits from improved environmental quality within Baltimore. Results demonstrate 
that different tree planting schemes would be pursued based on the ecosystem service or benefit 
maximized, revealing spatial and temporal tradeoffs in tree plantings. High priority planting areas such 
as Baltimore’s urban core were constrained by the lack of plantable area; a further investigation of the 




Primary Author:  Chang, Carolyn T. 
Authors with Affiliations:  Carolyn T. Chang*, Erica G. Colicino, Elizabeth J. DiPaola, Team Chen, Hadi 
Jabbar Al-Hasnawi, Christopher M. Whipps 
Department of Environmental and Forest Biology, 1 Forestry Drive, State University of New York College 
of Environmental Science and Forestry, Syracuse, NY 13210 USA 





Title: Investigating the effectiveness of disinfectant treatments for inhibiting the growth of 
Mycobacteria spp. isolated from laboratory zebrafish Investigating the effectiveness of disinfectant 
treatments for inhibiting the growth of Mycobacteria spp. isolated from laboratory zebrafish (Danio 
rerio) 
Abstract: The zebrafish is a popular animal model used for biological research. Last year over 2700 
studies were published using the zebrafish model. This popularity translates into many research hours 
and funds being invested into the zebrafish. In fact, in 2014 the National Institutes of Health awarded 
over 40 million dollars fund research involving zebrafish. Similar to research that utilizes alternative 
model organisms; the health of the research subject is a major concern. Mycobacteriosis is a bacterial 
infection caused by several Mycobacterium species with impacts ranging from severe mortality to 
subclinical infections lacking no outward signs of disease. These subclinical infections are a major 
concern as a source of uncontrolled experimental variance. Thus mycobacteriosis is clearly a problem for 
zebrafish researchers, but what can be done to prevent this infection? One control measure to prevent 
mycobacterial spread within and between facilities is egg disinfection. Here we investigate the 
effectiveness of disinfectants commonly included in egg disinfection protocols for laboratory and 
aquaculture fish. Despite current usage, comparison of these disinfection regimes’ abilities to prevent 
mycobacterial growth has not been done. We compare the effect of these disinfection treatments on 
Mycobacterium species commonly found in, and isolated from, laboratory zebrafish. The goal of this 
study is to determine which disinfection treatment results in the greatest inhibition of mycobacterial 
growth. Results from this study can be utilized by laboratory fish facilities in order to prevent the spread 
of mycobacteriosis in captive fishes. 
 
 
Primary Author:  DiRado, Justin 
Authors with Affiliations:  DiRado, JA, Powers, CD, Ringler, NH, and Murphy, MH. Department of 
Environmental and Forest Biology, State University of New York, College of Environmental Science and 
Forestry, Syracuse, NY 13210 
Level of Research:  Graduate - M.S.   Primary Department:  EFB   Faculty Advisor: Neil H. Ringler 
 
Title: Atlantic Salmon Restoration in Central New York: A Bioenergetics and Ecological Approach 
Abstract: Efforts to restore Atlantic Salmon (Salmo salar) to the Lake Ontario watershed have been 
renewed in the past decade. Because the original Lake Ontario strain was extirpated by the late 1800's, 
contemporary restoration efforts have focused on the stocking and assessment of alternative strains. 
The current study uses both field and laboratory components to evaluate survival, growth, and 
bioenergetics parameters of Sebago Lake and Lake Memphremagog (Magog) strains. Atlantic Salmon fry 
were stocked into the Fish Creek watershed and Lake Ontario Drumlins region tributaries in early June 
2014 to evaluate first-summer survival and growth. Abiotic habitat parameters also were measured to 
determine the suitability of current rearing conditions. Magog juveniles expressed significantly higher 
growth rates than comparatively-sized Sebago strain individuals. Generally, habitat in the Fish Creek 
watershed was more suitable than in Drumlins tributaries. Laboratory experiments will compare growth 
and respiration rates between the two strains. A bioenergetics modelling approach will be used to 
integrate information on temperature, flow and aquatic insect productivity, and evaluate habitat quality 
for age 0+ Atlantic Salmon in relation to foraging success. Concurrent field evaluations of growth and 
diets will be used to validate model predictions. Optimal habitat for future parr stockings as well as 
deviations in habitat suitability in response to climate change will be predicted using the model. Field 
and laboratory results will allow fisheries managers to optimize resources in future efforts to restore 





Primary Author:  Doctor, Roger 
Authors with Affiliations:  Roger Doctor*,Giorgos Mountrakis*,  
*Department of environmental resource engineering, SUNY-ESF 
Level of Research:  Graduate - M.S.   Primary Department:  ERE   Faculty Advisor: Giorgos Mountrakis 
 
Title: Spatio-temporal Analysis of Linear Trend in Temperature over Coastal areas, Terrestrial Biomes, 
and different Elevations 
Abstract: This research tries to understand the variation of temperature over various major landcover 
types, elevation, and proximity from marine water bodies. The study uses MODIS LST (land-extract), and 
Global Landcover product for analyzing temperature changes over span of about decade. The research 
on spatio-temporal dynamics of temperature has been carried out using MATLAB. The research analyzes 
temporal temperature trends annually (i.e. temperature changes over a given year), and monthly (i.e. 
temperature changes for a given month over a certain span of years), to ascertain the influence of 
various factors on changes in global temperatures. These temporal trends were studied by extracting 
the slope of linear trend of temperature in both temporal dimensions. Primary analysis of the said 
influence was carried out by producing boxplots. These graphical representations revealed many 
interesting facts about temperature changes over various factors including (but not limited to) coastal 
area, Antarctica, forests, urban areas, and barren lands. To better analyze the relations, and to remove 
the uncertainties created by difference in azimuth over various parts of the globe, the globe was broken 
down based on tropic zones. The current phase of this research is to extract correlations between these 
factors, so as to analyze their ability to predict the changing temperature in both the temporal 




Primary Author:  Elliott, Cassandra 
Authors with Affiliations:  Cassandra Elliott1, Janet Huie2, Anthony Greenburg3, Thomas LaBarge4 
Christopher M. Whipps1 1 SUNY-ESF, State University of New York College of Environmental Science and 
Forestry, 1 Forestry Drive, Syracuse, New York 13210. 2 Jan Biotech Inc., 111 West King Road, Ithaca, 
New York 14850. 3 Cornell University, Departments of BSCB and Plant Breeding and Genetics, Ithaca, 
New York, 14850 4 Rosamond Gifford Zoo, 1 Conservation Place, Syracuse, NY 13204 
Level of Research:  Graduate - M.S.   Primary Department:  EFB   Faculty Advisor: Christopher M. 
Whipps 
 
Title: Ex-Situ Conservation of Capra falconeri heptneri: A Genomic Analysis to Enhance Captive Breeding 
Standards 
Abstract: Native to the mountains of Tajikistan, Turkmenistan and Uzbekistan, the markhor goat (Capra 
falconeri heptneri) has been reduced to a few small populations, and is listed as endangered with the 
International Union for Conservation of Nature. Throughout North America, zoos care for endangered 
species and aim to maintain a healthy breeding population where they are failing in their natural 
habitat. Captive markhor are managed through the Association of Zoos and Aquarium’s Species Survival 
Plan (SSP), and it is feared that genetic diversity of this population will quickly decline if the relatedness 
of individuals is not understood and new founders are not introduced into the herd. Ex-situ conservation 
standards recommend that genomic data be incorporated into a studbook when selectively breeding a 
species to reduce inbreeding. Thus, we have proposed a markhor genome map project that will (1) 
update genealogy records in relation to known founder representation, (2) identify genomic relatedness 
among individuals and (3) identify new founders to introduce into the herd. Dried blood spot samples 
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have been received from: Rosamond Gifford Zoo, Syracuse, NY, Los Angeles Zoo and Botanical Gardens, 
CA, Stoneham Zoo, MA and Patio Ranch, TX , and have been requested samples from Alameda Park Zoo, 
NM, and Columbus Zoo and Aquarium, OH. As an effort to aid ex-situ conservation abroad, we have 
partnered with Helsinki Zoo, Finland, to incorporate blood samples from their collections to establish 
breeding standards that mirror the SSP. 
 
 
Primary Author:  Endres, Alyssa 
Authors with Affiliations:  Endres, Alyssa, Mountrakis, Giorgos, Jin, Huiran, Zhuang, Wei. Department of 
Environmental Resources Engineering, State University of New York, College of Environmental Science 
and Forestry, Syracuse, NY 13210 
Level of Research:  Graduate - M.S.   Primary Department:  ERE   Faculty Advisor: Giorgos Mountrakis 
 
Title: EVALUATION OF SENSOR FUSION FOR BIOMASS ESTIMATION EMPLOYING THE RANDOM FOREST 
REGRESSION ALGORITHM 
Abstract: Aboveground forest biomass estimation is a vital resource for a variety of issues ranging from 
mitigating climate change to lowering greenhouse gases. Remote sensing images are an efficient 
method of quantifying the capacity of forest landscapes, especially when analyzing large spatial extents. 
Biomass is related to the size and spatial distribution of trees, but most remote sensors can only collect 
information from the surface reflection of the forest canopy which limits the accuracy of remotely 
sensed biomass estimations. LiDAR (Light Detection And Ranging), specifically NASA’s Laser Vegetation 
Imaging Sensor (LVIS), PALSAR (Phased Array type L-band Synthetic Aperture Radar), and Landsat data 
have been used previously in biomass estimation and have shown promising results when used 
individually. By combining inputs from these different sensors, it is expected that biomass estimations 
will improve. The Random Forest regression algorithm was employed to predict biomass and the out-of-
bag results were used to evaluate which sensors or combination of sensors provides the most accurate 
results. When comparing the datasets individually, preliminary results show that leaf on PALSAR data 
provides enhanced biomass estimations for both deciduous and coniferous forests. 
 
 
Primary Author:  Fello, Kaitlin 
Authors with Affiliations:  Fello, K. Departments of Environmental Resources Engineering, State 
University of New York, College of Environmental Science and Forestry, Syracuse, NY 13210 
Level of Research:  Graduate - M.S.   Primary Department:  ERE   Faculty Advisor: Dr. Ted Endreny 
 
Title: Green Water Availability and the Effects on Top Grossing Crops in the Lake Ontario Basin 
Abstract: New York State relies on corn, hay, and apples as the top three grossing crops in the 
agricultural sector, all of which are likely to be affected by climate change. The object of this study is to 
determine whether crop yield and value will decline in the Lake Ontario basin as a result of changing 
effective precipitation and green water availability. Production declines stem from shifting growing 
seasons of fruits, vegetables, and nursery crops due to shorter winters and hotter summers as well as 
frequency and magnitude of extreme events. There is concern over stalling weather patterns leading to 
prolonged drought and flooding periods. This will affect field crops, including grain corn and alfalfa, both 
of which support the livelihood of the New York State dairy and livestock industry. This study will use i-
Tree Hydro software to calculate green water footprint per crop type in all Lake Ontario watershed 
counties. The green water footprint calculation will help determine minimum water requirement 
thresholds for top grossing crops. These thresholds will assist in quantifying crop resilience to changing 
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climate patterns. This information will help the agriculture industry identify vulnerable products and 
establish more sustainable practices to maintain crop yield and value. 
 
 
Primary Author:  Fortman, Andrea 
Authors with Affiliations:  Fortman, A.L., Endreny, T.A. Department of Environmental Resources 
Engineering, State University of New York College of Environmental Science & Forestry, Syracuse, New 
York 13210  
Level of Research:  Graduate - M.S.   Primary Department:  ERE   Faculty Advisor: Ted Endreny 
 
Title: Spatial and temporal changes in river bedform around river restoration structures 
Abstract: Stream restoration structures, such as flow deflectors, are installed to constrain changes in 
river bank and bedform features following river restoration. This study assesses decadal changes in 
channel morphology and substrate characteristics around natural channel design (NCD) vane and j-hook 
flow deflector structures in a gravel-bed river. In 2014 and 2015, a Trimble Total Station was used to 
collect cross sectional, longitudinal, and pattern survey data at three stream sites along Onondaga Creek 
that were restored in 2005. These data were paired with 2006 and 2007 survey data, and ArcGIS was 
used to track changes in thalweg and bank positions and determine locations of aggradation (filling) and 
degradation (cutting). A volumetric cut/fill mass balance was calculated to determine if the erosion 
processes are in equilibrium. Vane stability analysis and relative bed stability will be calculated and bed 
material will be surveyed. Expected results include: a) greater intra-cross-vane slopes will experience 
greater degradation while lower slopes will be more likely to have no change or aggradation; b) 
planform adjustment in the form of channel widening adjacent to NCD structures may be seen in 
reaches not bounded by bank stabilizing rocks; and c) upstream sites will experience less aggradation 
than downstream reaches due to lower sediment load and less overall channel alteration. Analyzing 
morphology changes at these sites will inform engineers of some long-term effects of NCD, fueling 
better designs and advancing the entire field. 
 
 
Primary Author:  Game, Ibrahim 
Authors with Affiliations:  P. Ibrahim Game, MS in Environmental Monitoring and Modeling, 
Department of Environmental Science, College of Environmental Science & Chemistry-State University of 
New York Charles N. Kroll, Professor, Department of Environmental Resource Engineering, College of 
Environmental Science & Chemistry-State University of New York. Huiting Mao, Professor, Department 
of Chemistry, College of Environmental Science & Chemistry -State University of New York Satoshi 
Hirabayashi, GIS / Environmental Modeler, USDA Forest Service, Syracuse 
Level of Research:  Graduate - M.S.   Primary Department:  Environmental Science   Faculty Advisor: 
Charls N. Kroll 
 
Title: Estimation of Hotspots of Air Pollutants and Dry Deposition by Trees in New York City 
Abstract: Many cities around the world deal with serious public health issues linked to air pollution, and 
need spatially distributed air pollution data. This research focuses on using a local dispersion model to 
estimate the spatial distribution of PM2.5 in New York City, and pollutant removal via dry deposition by 
urban forest during 2008. We used data from nine regulatory monitoring sites and 29 short term mobile 
monitors from the New York City Community Air Survey, in addition to the US EPA’s Hierarchical 
Bayesian Space Time Modeling System (HBM) dataset. The US National Emission Inventory was used 
along with meteorological data as inputs to the US EPA’s AERMOD and US Forest Service’s iTree Eco D 
Gaussian air quality models. Estimated concentrations were adjusted to observed concentrations to 
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develop predicted pollutant surfaces. The results relatively good pollutant distribution across an urban 
area with errors between 1 and 5 ug/m3; this output could be used to understand where hotspots of 
pollution occur in a city and the health benefits of urban trees. Estimates were used as inputs to the 
USDA i-Tree-Eco model along with temperature and leaf area index profiles to model dry deposition to 
assess the benefit of urban forest using EPA’s BenMap model. The combined prediction approaches lead 
to better air quality predictions, and better delineation of pollution nonattainment areas. The study 
identifies the optimal locations for planting and preserving urban forests to improve local air quality. 
 
 
Primary Author:  Gavard, Emily 
Authors with Affiliations:  Whipps, C. SUNY ESF, State University of New York College of Environmental 
Science and Forestry, 1 Forestry Drive, Syracuse, New York. 
Cohen, J. SUNY ESF, State University of New York College of Environmental Science and Forestry, 1 
Forestry Drive, Syracuse, New York.  
Ryan, S. Department of Geography and Emerging Pathogens Institute, University of Florida, Gainesville, 
Florida. 
Level of Research:  Graduate - M.S.   Primary Department:  EFB   Faculty Advisor: Chris Whipps 
 
Title: Exploring the Potential for Parasite-mediated Competition: New England and Eastern Cottontails, 
Invasive Vegetation and Parasites in the Hudson Valley, NY 
Abstract: The New England cottontail (NEC) (Sylvilagus transitionalis) is found in small patches of early 
successional habitat in the Northeastern United States, and is currently a candidate species for listing 
under the Endangered Species Act. Populations have been declining due to habitat loss and competition 
with the introduced and more abundant Eastern cottontail (EC) (S. floridanus). Invasive plants dominate 
the majority of existing NEC habitat, but their nutritional value for NEC is unknown. Cottontail trapping 
and collection of fecal and urine samples were conducted in the Hudson Valley, NY from January to 
March 2014. Diet and condition were assessed using the following analyses. Body condition was 
assessed during trapping, and blood collected to determine hematocrit levels. Nutritional plane was 
examined by urinalysis, and histology on fecal pellets was used to determine if EC were consuming more 
invasive species than NEC. We also assessed gastrointestinal parasite burden and diversity using fecal 
floats. Overall, EC had higher numbers of unique parasites than NEC. Parasite species richness in NEC 
was found to increase with percent invasive stems, while EC parasite species richness was not correlated 
with percent invasive stems. These findings suggest that decreased nutritional plane due to increased 
presence of invasive vegetation may facilitate parasitic infections in NEC, leading to lower body 
condition and health relative to EC. In addition to this first survey of NEC GI parasites, we also report a 
baseline for NEC hematocrit [41.48% (SE=0.96, n=29)]. While sample size is limited, these data suggest 
NEC have higher hematocrit than EC. 
 
 
Primary Author:  Gilbertson 
Authors with Affiliations:  Gilbertson, Cody1  
Rundell, J, Rebecca2  
Graduate Research Assistant1; Assistant Professor2, 
Department of Environmental and Forest Biology, State University of New York College of Environmental 
Science and Forestry, 1 Forestry Drive, Syracuse, NY 13210 USA 




Title: Captive Breeding of the endangered Chittenango ovate amber snail (Novisuccinea 
chittenangoensis) 
Abstract: Nearly half of all animal extinctions recorded since 1500 A.D. have been molluscs, and most of 
these are nonmarine molluscs. Few land snail species have been rigorously assessed with respect to 
conservation status, but over 1200 land snails are listed as endangered or threatened. Land snails are 
important in nutrient cycling, and thus land snail species’ decline and extinction could have dramatic 
impacts on forest ecosystems. Captive breeding is an important tool for saving some of these land snail 
species from extinction, but it can also help us better understand understudied invertebrates, 
particularly life histories. Ex situ populations can also help buffer wild populations against extinction 
mediated by stochastic events (e.g. a storm or landslide wiping out an entire population). The 
endangered Chittenango ovate amber snail Novisuccinea chittenangoensis (Pilsbry, 1908) (Mollusca: 
Gastropoda: Pulmonata: Succineidae) (COAS) is known from only one locality: the spray zone of one side 
of the main waterfall at central New York State’s Chittenango Falls State Park (Cazenovia, New York, 
USA). The main goal of my conservation research is to contribute to COAS’s removal from the United 
States Endangered Species List by successfully rearing COAS in captivity for augmentation of the wild 
population. Here, using a surrogate species and one COAS hatchling we are studying comparisons of 
fecundity, food preference, and growth to determine the optimal captive diet for COAS. Using leaf litter, 
we monitored which leaf species were preferred and what combination of food items supported higher 
growth and reproduction in captivity. 
 
 
Primary Author:  Goldeen, Daniel 
Authors with Affiliations:  Germain, René, PhD. Department of Forest and Natural Resource 
Management, State University of New York, College of Environmental Science and Forestry, Syracuse, 
NY 13210. 
Goldeen, Daniel. Department of Forest and Natural Resource Management, State University of New 
York, College of Environmental Science and Forestry, Syracuse, NY 13210. 
Level of Research:  Graduate - M.S.   Primary Department:  FNRM   Faculty Advisor: Rene Germain 
 
Title: Tell it Like it is: Public Perception of Forest Operations and Management in New York State 
Abstract: Active forest management operations are performed every day around the world. As 
management professionals we aim to determine the best operations for forest health, economic 
benefits, aesthetic quality, and many other qualifications that can be site or landowner specific. But, 
there is often a disconnection between forest managers and members of the general public in how they 
consider the quality of operations. My research aims to bridge some of that gap by gauging public 
perception of forest operations through perceived visual quality. Current research in land management 
focuses on the impacts of forest operations on the land, I am adding the next step of how those changes 
on the land impact people. I will show young adults pictures of different forest systems and 
procurement operations and ask a series of basic questions to determine what operations they think are 
best for the forests in New York State. Management, legislative, and education professionals can use 
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Title: Predicting groundwater salinization due to topography and plant transpiration in central 
Argentina. 
Abstract: In the flat humid landscape of Argentina’s Inland Pampas, afforestation efforts are converting 
native grassland to Eucalyptus tree plantations to enhance primary production and to lower water 
tables to control flooding. Field surveys following this afforestation have reported spatially variable 
patterns of soil and groundwater salinization around Eucalyptus plantings, with patterns perhaps 
regulated by an interaction of topography and transpiration. The objective of this study is to simulate 
the salinization impact of Eucalyptus tree plantations and topography in central Argentina. The 
MODFLOW groundwater model is parameterized and calibrated using field measurements of 
topography, depth to water table, tree plantings, and observations of salinization. We will adjust model 
pumping rates to represent tree transpiration and attempt to map observed steady state water table 
levels, as well as how the changes in groundwater flow impact on salinization. By simulating this 
relationship and understanding the model parameters that most affect this salinization we provide a 
tool to better manage this and similar regions during afforestation. Farmers would be able to use this 
information to maximize benefits and avoid soil degradation. Furthermore, would encourage a better 
use of vegetation to manage hydrology in salt-affected regions. 
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Title: Characterization of PhzC, a putative (3-deoxy-D-arabino-heptulosonate-7-phosphate) DAHP 
synthase from Pseudomonas aeruginosa 
Abstract: Pseudomonas aeruginosa is an opportunistic human pathogen that is commonly implicated as 
the causal agent of cystic fibrosis-related lung infections. Progression towards potentially lethal 
infections have been linked to the expression of a number of innate virulence factors, one of which is 
the production and secretion of a class of secondary metabolites known as phenazines. These redox-
reactive compounds are known to cause host-tissue damage and have also been implicated as signaling 
molecules involved in the formation of antibiotic-resistant biofilms. In the P. aeruginosa genome, there 
are two redundant operons, phzA1B1C1D1E1F1G1 and phzA2B2C2D2E2F2G2, that code for the core 
enzymes required for phenazine biosynthesis. Production of the primary phenazine backbone is 
dependent on the availability of chorismate, which also acts as the primary precursor for aromatic 
amino acids. The PhzC proteins expressed by these phenazine operons share homology with a class of 
enzymes known as DAHP synthases, which catalyze the first step of the shikimic acid pathway, of which 
chorismate is the final product. The goal of this study is to characterize the relationship between the 
PhzC homologs expressed by P. aeruginosa and the role they play in phenazine biosynthesis. 
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Title: Assessment of spent mushroom waste from Pleurotus ostreatus cultivation for removal of E. coli 
from wastewater 
Abstract: Elevated levels of pathogenic bacteria are a leading cause of surface water contamination in 
the US, and many best management practices for reducing bacteria in water do not consistently achieve 
the required levels. Mycofiltration is an experimental practice in which water is filtered through 
substrate containing fungal mycelium for water quality improvement. Research has demonstrated the 
antimicrobial effect of chemical extracts from Pleurotus ostreatus and documented its natural predation 
on bacteria colonies, and this experiment examines the potential of spent mushroom waste from P. 
ostreatus cultivation, which consists of mycelium and degraded sawdust, for reducing pathogenic 
bacteria levels in water. Spent mushroom waste and sawdust (not containing mycelium) were exposed 
to both diluted municipal wastewater and sterile, buffered dilution water. Treatments consisted of 30g 
substrate saturated with 120ml water and were treated as completely mixed batch reactors. Water 
samples were taken during a 6-hour period and analyzed using membrane filtration and a b-
glucuronidase-staining selective growth media (mColiBlue24) to estimate E. coli concentration. The 
observed concentrations in the samples were compared to the initial concentration in the wastewater 
to evaluate the effectiveness of the substrates for removal. Spent mushroom waste achieved 
approximately 50% removal after 40 minutes of contact time compared to only about 25% removal in 
the non-mycelium sawdust. However, bacteria reached levels substantially greater than the initial 
concentration after 6 hours. Sterilized substrates were also examined (non-pressurized steam and 
autoclave) and with varied levels of short-term and long-term bacteria reduction or growth. 
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Title: Biomass District Heating in the Tug Hill, NY: Feasibility and Regional Economic Impacts 
Abstract: Recent declines in the forest industry along with the relatively low abundance of industries in 
rural industries have put significant pressure on the rural villages of the Tug Hill region of New York 
State. Coupled with this are high annual heat demands and erratic heating oil prices, the revenues for 
which leave the region thereby generating little to no economic activity. Biomass district heating (BDH) 
provides the technological means to use low cost, locally sourced wood chips to meet annual village 
heating demands. However, the competitiveness of the final price of heat derived from BDH networks in 
rural villages and their subsequent economic impact on the surrounding region is largely unknown. This 
study determines that BDH would deliver heat below the price of heat derived from heating oil in eight 
of the ten study villages while generating $18.6 million in output and creating 143 jobs throughout the 
three county region.  
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Title: Sex Determination and Gonadal Development in St. Lawrence River Northern Pike 
Abstract: Sex determination and gender ratio within fish populations can be influenced by 
environmental factors and selective mortality and therefore represents an important marker of 
population health. Sex ratio is typically assessed in mature adult fish during the reproductive phase or 
through internal examination however, gender determination at early stages of development (e.g., 
larval fish) presents a challenge because gross examination of gonads is not possible in such small fish. 
Histological examination of early gonad development enables gender identification at early life stages, 
allowing for investigation of sex linked biological processes at early life stages. Previous studies have 
been able to identify gender as young as 47 days post hatch. We have collected younger fish to 
determine the limit of histological gender discrimination. With this gender identification tool, 
experimental trials will be performed to test environmental factors hypothesized to influence expected 
sex ratios. Environmental factors with the potential to affect sex determination include temperature and 
xenoestrogens. Endocrine modulators such as xenoestrogens, can interact with natural hormone 
processes and hormone synthesis, altering the natural regulation of the endocrine system. Sex ratios in 
fish populations can be highly skewed by endocrine disrupting compounds. Understanding the presence 
and influence of these environmental factors on Northern Pike development will provide insight for 
future management practices. 
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Title: Modeling tiger and its prey populations in Balkhash Lake Region as the basis for adaptive 
management of the Tiger Reintroduction Program in Kazakhstan 
Abstract: Southern shore of Lake Balkhash in Kazakhstan, around and to the east of the Ili River delta 
was identified by WWF as a potential site for tiger restoration program. This area still has vast tugay 
woodlands and reed thickets that were populated by Caspian tigers (Panthera tigris virgata) up to the 
middle of 20th century. These riparian ecosystems still cover more than 7,000 km² on the southern 
shore of Balkhash Lake and represent suitable habitat for tiger reintroduction. This study provides 
details of modeling of the area of potential tiger habitat – tugay woodlands and reed thickets, as well as 
population growth models for tiger and its prey species (wild boar, Bukhara deer, and roe deer) on the 
southern shore of Balkhash Lake and Ili River delta in the nearest 50 years given three scenarios (no fire 
management, fire management, water scarcity) of possible habitat change and management options for 
tiger reintroduction program. We simulated 5 tigers (3 females and 2 males) were removed every 3, 4 or 
five years from the source population for different number of years according to various schemes of 
tiger introduction in the TMUs on the shore of Balkhash Lake. Our analysis has shown that under no fire 
management scenario the entire tiger population can reach 121-129 individuals if and grazing 
restrictions are implemented in the area, and 137-145 animals if habitat conditions are improved under 
fire management scenario. 
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Title: Contrasting functional-based riparian management zones with the fixed-width buffer approach 
and how it relates to riparian management guidelines 
Abstract: Riparian areas are ecotones consisting of a stream channel, the aquatic and terrestrial 
ecosystem interaction and it’s highly variable widths and boundaries. Riparian management zones 
(RMZs) are often based on fixed-width buffers, which may result in significant errors related to riparian 
characteristics because the buffers may not represent the actual extent of a functional riparian area. 
This can also have unnecessarily negative consequences on forest management activities when 
nonriparian land area is included within fixed-width buffers, especially along first order streams. This 
research will contrast functional-based riparian management zones with the fixed-width buffer 
approach in first and second order streams as it relates to the amount of land area and forest stocking 
subjected to riparian management guidelines. Also, I will compare different schemes of RMZ widths 
designated for working forests and analyze if there is a significant difference between the fixed-width 
riparian areas and the functional-based riparian areas. The study area will be located in the 
Catskill/Delaware Watershed located in the Catskill region of NYS. On-site data collection will be carried 
out at the Frost Valley Model Forest Watershed which will then be extrapolated to the entire study area. 
High resolution GIS data (LiDAR) will allow me to apply different types of buffer zones on first and 
second order streams across the Catskill/Delaware Watersheds and project the land area impacted 
based on the width of the buffer zone. I will also determine the volume and value of forest stocking 
within these various RMZs to determine the impact on forest management. 
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Title: Synthesis and Characterization of 24S-Conicasterol 
Abstract: The synthesis of the C-24 epimer of conicasterol, 24S-conicasterol, from ergosterol is reported. 
Conicasterol is a marine sponge sterol reported as a natural ligand to the human bile-acid-activated 
nuclear receptor FXR (farnesoid X receptor) and the PXR (pregnane X receptor), a xenobiotic sensor. FXR 
and PXR nuclear receptors play a fundamental role in protecting intestinal and liver cells from harmful 
bile acid overload. The key step in this described synthetic route involves the PtO2 catalyzed 
hydrogenation of intermediate 6 to intermediate 7. 
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Title: Gasification of Willow Biomass Using a Downdraft Imbert-Type Gasifier 
Abstract: In Heiberg Memorial Forest (property of SUNY ESF), sap from sugar maple trees is gathered 
and processed into maple syrup. Maple syrup processing requires evaporation of excess water in the sap 
which can require a large amount of energy depending on the sugar concentration in the sap. In an 
effort to reduce the consumption of energy required for this process, an Imbert-type downdraft gasifier 
will be used to gasify willow biomass to use in conjunction with diesel to power a generator for energy 
to evaporate the excess water. Ideally, this process would be optimized by the use of Combined Heat 
and Power (CHP) or cogeneration to produce heat and electricity (from producer gases) from a single-
fuel source allowing the system to be independent. The quality of the producer gas from biomass is 
highly dependent upon operating conditions of the gasifier, specifically temperature and air flow into 
the gasifier. Due to the closed-system process, it can be difficult to troubleshoot where there may be 
inefficiencies within the gasifier. A temperature profile will be determined with the use of high-
temperature probes. The ash particles within each section of the gasifier will be removed and analyzed 
using sieve analysis to create a particle size distribution axially along the gasifier allowing for 
visualization of air flow. Biomass gasification has gained interest because producer gases for electricity 
and CHP can be produced efficiently and in a clean manner unlike its counterpart (coal) which requires 
costly methods to extract producer gases for electricity. 
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Title: Implications of Classification Methodological Decisions in Flooding Analysis from Hurricane Katrina 
Abstract: Recent climatic patterns indicate that extreme weather events will increase in frequency and 
magnitude. Remote sensing offers unique advantages for large-scale monitoring. In this research, 
Landsat 5 remotely sensed imagery was used to assess flooding caused by Hurricane Katrina, one of the 
worst natural disasters in the US over the past decades. The objective of our work is to assess whether 
decisions associated with the classification process, such as location of reference data and algorithm 
choice, affected flooding results and subsequent analysis using census data. Maximum Likelihood (ML) 
and Back Propagation Neural Network (NN) were the tested algorithms, the former reflecting a simple 
and popular classifier, and the latter an advanced but complex method. Flooding estimations were 
almost identical within the reference sample area, 124.4 km2 for the ML classifier and 123.7 km2 for the 
NN classifier. However, large discrepancies were found outside the reference sample area with the ML 
predicting 462.5 km2 and the NN identifying 797.2 km2 as flooded, almost twice the amount. Further 
investigation took place to evaluate the influence of the classification method to a social study, namely 
the racial characteristics of flooded areas. Using Census 2000 data, our study area was segmented in 
census tracts. Results indicated a strong positive correlation between concentration of African 
Americans and proportional residential flooding. Pairwise T-Tests also verified that flooding among 
different African American concentrations was statistically different. There were no significant 
differences between the ML and NN methods in the results interpretation, which is mostly attributed to 
the significant geographic overlap between reference sample area and the examined census tracts. This 
study suggests that emergency responders should exercise significant caution in their decision making 
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Title: Modeling the Effects of Land Use and Climate Change on Streamflow in the upper Delaware River 
Basin 
Abstract: Land cover, climate, and soil condition change in New York’s upper Delaware River Basin 
(uDRB) may alter high and low streamflows, which could degrade in-stream habitat conditions for 
aquatic species. Our project analyzed how flow statistics change with land-cover change for 30 years of 
model-simulated streamflow hydrographs for three watersheds of concern to the National Park Service: 
the East Branch, West Branch, and main stem of the uDRB. Four treatments for land cover – c1600, 
c1900, c1940, and c2040 – which range from historical high to low forest cover were used. Each land 
cover was subjected to climate scenarios obtained from GCMs to isolate land cover from potential 
climate-change effects. The hydrographs were simulated using the Water Availability Tool for 
Environmental Resources, a TOPMODEL-based United States Geological Survey hydrologic decision-
support tool, which used the variable-source-area concept and water budgets to generate streamflow. 
Model parameters for each watershed changed with land-use treatment, and model parameters 
captured changes in soil-physical properties that control how rainfall infiltrated, evaporated and 
transpired, is stored in the soil, and moved to the stream. Land use and climate change affects on 
natural, unregulated flow in the uDRB was analyzed using flow statistics from indicators of hydrologic 
alternation. Results indicated 1) higher low flows and lower peak flows for less disturbed watershed 
conditions in c1600 and 2) increased low flow from less compacted soil conditions. Study results will 
inform policy makers on how land cover, climate, and soil condition changes can help identify future 
natural flow changes. 
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Title: The effect of food waste composition on methane yield and the economy of the anaerobic 
digestion process 
Abstract: Food waste is the largest fraction of disposed municipal solid waste and an alternative 
treatment would largely decrease landfill requirements. Treating food waste with anaerobic digestion 
not only solves the disposal issue, but also provides an opportunity to produce methane and recover 
energy from it. Although this technology has been broadly used to treat waste, very little is known about 
its effectiveness to treat different types of food waste and what types of waste are more suitable or will 
have a higher methane yield. This study aims to determine how waste composition affects methane 
production and the economy of the process.  
Specific objectives for this study were: 1) Determine the kinetics of the biogas production in anaerobic 
digestion of food waste with different compositions. 2) Examine the effect of food waste composition on 
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methane yield, obtaining the optimum composition of carbohydrates, proteins and lipids in food waste 
for maximum methane yield; 3) Analyze the economy of the process, identifying potential benefits of 
optimum conditions. 
To accomplish these goals, different groups of food waste were analyzed. The groups were defined as 
carbohydrate-rich (grain, bakery products, fruits and vegetables), protein-rich (meat, poultry and fish) 
and lipid-rich (fats and oils). Different types of feedstock, formulated with these groups, were 
anaerobically digested in three continuously stirred tank reactors. Batch and Semi continuous tests at 
mesophilic temperature were carried out. Solids, biogas production rate, methane content and 
ammonia were analyzed. Potential economic benefits were determined, as well. 
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Title: Vegetation phenology response to climatic variables under extreme climate events and 
disturbances 
Abstract: Phenology, as the study of recurring life-cycle events that are initiated and driven by 
environmental factors (Morisette et al. 2009), has become an area of major interest. The spatio-
temporal dynamics of phenology have potentially broad impacts on both terrestrial ecosystems and 
human society. In addition, phenology can also act as a biological indicator responding to the change of 
abiotic environment (e.g., temperature, precipitation, and carbon dioxide), and therefore connect 
closely to global change science. However, existing phenology studies, whether region based or bio-
climate zone based approaches, or anthropogenic-induced or natural-induced change, are usually under 
normal meteorological conditions that ignores the influence of extreme events or disturbance. The goal 
of this research is to utilize a current geophysical process (volcanic activity), as a proxy for real climate 
change scenarios to examine the effect of abrupt environmental change on vegetation phenology using 
MODIS dataset over the period of 2001-2013. The main environmental factor we consider here is 
temperature, but we also include precipitation, elevation, and land cover type. Based on this research 
objective, several questions are further formulated: (1) how do temperature, precipitation, and 
elevation govern phenological transitions in different plant functional types at different sites globally? 
(2) how will vegetation phenology respond to rising temperatures and changing precipitation regimes, 
and what are the associated uncertainties? (3) how do volcanic activities affect temperature change and 
variability? We use statistical methods (e.g., correlation and regression) to investigate the relationship 
between vegetation phenology and abiotic environment, and conduct spatio-temporal analysis to 
explore distribution pattern of vegetation phenology. 
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Title: Linking the Moses Saunders Dam to wetland tributaries in the St. Lawrence River 
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Abstract: The Moses Saunders Dam (MSD) strongly influences the water levels and volume of the St. 
Lawrence River and Great Lakes ecosystems. The MSD also impacts water levels in a drowned river 
mouth wetland ecosystem that resides in the upper reaches of the St. Lawrence River. Consequently, 
ecosystem processes in these wetlands such as nutrient concentration, productivity, and composition of 
the biota are greatly influenced by the MSD. 
At the Thousand Island Biological Station three pairs of wetland sites had hourly water levels measured 
between 2012 and 2013. Each pair had one unregulated and one regulated tributary. Regulate 
tributaries contained a flow control structure that removed influence of the MSD. These data were 
paired with water level data taken from the Alexandria Bay NOAA water level gauging station (ABAN 6) 
in the St. Lawrence River closest to our study sites. Linear regression will be used to describe the 
relationship between St. Lawrence River level and our wetland sites. A watershed model (GWLF) will be 
used to simulate water flow into the wetlands. Finally historic water levels of the wetland sites will be 
simulated to hindcast past conditions. 
Before the MSD was built water levels on the St. Lawrence fluctuated wildly, if Alexandria Bay and site 
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Title: 19th and 20th Century Resource Extraction in Pennslyvania's Boomtowns 
Abstract: Pennsylvania’s past and present boom-bust experiences in the 19th and 20th centuries were 
examined in context to natural resource extraction. Boomtowns were identified using historical postal 
and census data and analyzed for patterns of non-renewable and renewable resource extraction. These 
patterns were then evaluated through the use of the Hyper-Extractive Coupled-Systems theoretical 
framework (Aistrup et al., 2013).  
Hyper-extractive coupled systems theory expresses the complementary interactions between the 
evolution of nature and society. Integrated are the concepts of path dependence and the vertical 
concentration of industries via resource extraction. Retrospective data analysis identified historical 
boomtown communities in Pennsylvania and their various stages of resource hyper-extraction via hot 
spot analysis and principal component analysis. 
The results of this study provide new knowledge as to past and present extraction patterns of renewable 
and non-renewable natural resources by boom-bust communities. These patterns will be augmented by 
survey data from key stakeholders in communities / towns experiencing hyper-extraction in the next 
phase of the research. This research will be further expanded from a single state into a regional 
comparison in future dissertation research.  
 
 
Primary Author:  Martine, Isaias 
Authors with Affiliations:  Martinez-Bautista I, Diemont S. W. A. Graduate Program in Environmental 
Science and Environmental and Forest Biology, State University of New York, College of Environmental 
Science and Forestry, Syracuse, NY 13210 





Title: Soil ecosystem services provided by indigenous agroforestry systems in the northeast region of 
Oaxaca Mexico. 
Abstract: Agroforestry systems in Oaxaca, Mexico, as practiced traditionally by Zapotec farmers, contain 
fallow-tillage (FT), fallow- slash-burn (FS), sugar cane (SG), milpa (MI) and coffee (CO), and secondary 
forests. These provide livelihoods for people and ecosystems services such as biodiversity preservation, 
carbon sequestration and nutrient cycling. Population growth in the region threatens fallow periods; this 
could lead to soil degradation and to decreasing crop yields. A better understanding of soil carbon and 
nutrient cycling within these systems is critical to allow for sustainability of these systems. The goal in 
this research was to establish the potential effect of land use on total carbon (TC) and nutrient 
concentration (N, P, K); we also analyzed stratification ratios (ST), an indicator of soil quality. Soil 
samples were collected at two depths, 0–10 cm and 10–20 cm in the land use areas. A tropical 
secondary forest (TR) was served as a reference site. Analysis of variance indicated land use differences 
in TC, N concentrations and ST. Concentration ranges from 1.9 to 4.0% for TC, and 0.20 to 0.36 % for N. 
Stratification ratios range from 1.86 to 2.70 for TC, and 1.61 to 2.52 for N. Distribution by land use was 
identical for each: SG<FS<MI<FT<CO<TR. These results highlight the potential and importance for soil 
carbon and nutrient cycling of the tree fallow and coffee producing areas of these agroforestry systems 
(CO and FT). They further point to sugar producing and corn milpas (SG and MI) as locations were 
agroforestry design could improve nitrogen cycling and carbon in soils. 
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Title: Preparation and analysis of Chaga (Inonotus obliquus) extracts for antioxidant activity and free 
phenolic hydroxyl group content 
Abstract: Chaga mushroom (Inonotus obliquus) is a higher Basidiomycota fungus found in cold regions 
of boreal forests, mainly in Russia and Siberia, that grows parasitically on sources rich in betulinic acid, 
such as birch trees. It is reported to contain polyphenolic compounds, terpenoids, and polysaccharides. 
Chaga has been traditionally used in folk medicine for its anti-inflammatory, immunomodulatory, 
hepatoprotective, and anticancer effects. However, studies have not been conducted on chemical 
composition and beneficial effects of Chaga grown in New York State. Finely ground Chaga mushroom 
obtained from white birch (Betula papyrifera) and yellow birch (Betula alleganiensis) trees in New York 
state area was subjected to extractions with organic solvents of increasing polarity to separate low-
molecular weight compounds in accordance with their polarity. The Chaga powder was also extracted 
with water at different conditions (e.g. cold water, boiling water at atmospheric pressure, and water 
treatment at high-temperature under pressure in a Parr reactor). Selected extracts were then analyzed 
for their total free phenolic hydroxyl groups, which contribute to antioxidant activity, using the UV 
absorbance method and for their radical quenching capacity using the DPPH method. These results can 
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Title: Bioassimilation of metal nanoparticles in Eisenia fetida and Hermetia illucens within different 
composting systems using transmission electron microscope and their potential impact on society. 
Abstract: Nanoparticles are being utilized in consumer goods to improve their performance and in 
fertilizers to control the speed of nutrients released in the environment. This research is based on 
tracking and quantifying metal nanoparticles absorbed within different composting by Eisenia fetida and 
Hermetia illucens.The bioassimilation will be determined with Transmission electron microscope and the 
potential impact that it has on society will also be evaluated.  
 
 
Primary Author:  Pede, Timothy 
Authors with Affiliations:  Pede, T, Mountrakis, G. Department of Environmental Resources Engineering, 
State University of New York, College of Environmental Science and Forestry, Syracuse, NY 13210 
Level of Research:  Graduate - Ph.D.   Primary Department:  ERE   Faculty Advisor: Giorgos Mountrakis 
 
Title: The effects of urbanization on land surface temperature in the Austin Metropolitan Region 
Abstract: Although many researchers have examined the effects of urbanization level on surface 
temperatures, few have analyzed changes within the same city or region over time. The objective of this 
study was to examine how increased development effected temperatures across the Austin 
Metropolitan Region from 2001 to 2011. Urbanization was measured using percent change in 
impervious area between 2001 and 2011 from Percent Developed Imperviousness layers of the National 
Land Cover Database (NLCD) (30m cell size). Information on surface temperature was derived from 2001 
and 2011 daily temperature data (MOD11A1- 1 km cell size) from NASA’s Moderate Resolution Imaging 
Spectroradiometry (MODIS) sensor. 2001-2011 percent change in impervious area was regressed on 
percent change in average annual and seasonal daytime temperatures (5 models). To control for 
environmental variables, multiple linear regressions were also conducted using percent change in tree 
canopy, elevation, and percent water as additional explanatory variables. When testing percent change 
in impervious area as the only independent variable, all 5 models were significant at the 0.01 alpha 
level. However, the coefficients were negative, meaning increased impervious area resulted in lower 
surface temperatures. Percent change in average spring temperatures had the highest R2, but the R2 of 
all models were very low (< 1%). Adding control variables increased R2s, but only slightly. 
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Title: Production of Siderophores by Freshwater Cyanobacteria in the Lower Laurentian Great Lakes 
Abstract: Cyanobacteria generally have higher iron requirements than most eukaryotic algae, and 
culture studies have shown that some cyanobacteria produce strong ferric iron chelators (siderophores) 
to facilitate iron uptake under iron-limited conditions. However this mechanism has not been well 
characterized in natural systems, due largely to limitations in methodology. To evaluate the importance 
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of siderophores to natural plankton assemblages in the Laurentian Great Lakes, a novel solid-phase 
extraction was developed using high capacity C18 and polymeric cartridges and used for shipboard 
extractions on samples collected across a range of trophic conditions and cyanobacterial densities. A 
total of 70 samples were collected from Lake Erie (10 sites) and Lake Ontario (8 sites) between 2012-
2014. Eluents from the SPEs were later analyzed for hydroxamate siderophores using two methods: the 
Csáky test and liquid chromatography-mass spectrometry. Although many of the sites were dominated 
by cyanobacteria, in situ production of hydroxamate siderophores was detected at only one highly 
eutrophic site in Lake Erie (Sandusky Bay). These results suggest that plankton at offshore sites in Lake 
Erie and all locations in Lake Ontario were not iron limited, that non-hydroxamate siderophores were 
produced, or that the biomass was insufficient to generate detectable levels of iron-binding compounds. 
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Title: Lake Erie Drinking Water Event August 2014 
Abstract: Residents of Toledo and Lucas County Ohio received a “Do Not Drink” and a “Do Not Boil” 
order on August 2, 2014. The order was issued from the local water authority based on two samples’ 
results for the cyanobacteria toxin microcystin. The WHO drinking water guideline for microcystin is 1 
µg/L and the samples had concentrations of 2.5 mg/L. Consequently 500,000 residents were left without 
water for three days and the Governor declared a state of emergency for the region. Here we present a 
timeline of events and lessons learned from this drinking water crisis. By examining how the toxicity in 
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Title: Observational study on the potential for carbon sequestraion in green infrastructure 
Abstract: With increasing atmospheric concentrations of CO2, a greenhouse gas, understanding the 
carbon cycle may help lead to the adoption of best management practices to sequester carbon. This 
may be beneficial in order to counteract rising average global temperatures. Carbon is naturally 
sequestered in soils. It is crucial to understand that the carbon cycle is a dynamic process in which 
carbon is transformed between the atmosphere and the soil through biological mechanisms. Ideal 
conditions for carbon sequestration in soils include the presence of organic matter, moderately low 
temperatures and soil moisture, adequate aeration, well structured soils, and good management 
practices. In urban areas, where soils are lacking or highly degraded, carbon sequestration is limited. 
Implementation of green infrastructure (GI) is a best management practice that can provide additional 
soils in areas that may be in need. Placing green infrastructure in urban environments may be a 
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potential way to increase the availability of carbon sequestering soils in areas where they have been 
depleted or where their quality has been compromised. The SUNY ESF and Syracuse University 
campuses both have various types of GI that have been installed primarily for stormwater management. 
An observational research study can determine whether the potential of GI can function beyond the 
original intentions, and perhaps expand ecosystem services to carbon sequestration. By observing the 
soil properties, measuring carbon content, temperature, pH, moisture content, CO2 fluxes, and nutrient 
levels in the green infrastructure on the SUNY ESF and Syracuse University campuses in Syracuse, NY, we 
can provide a baseline study for whether the preexisting green infrastructure in this part of Syracuse, NY 
functions as an adequate carbon sink. Comparisons in carbon content can be made against forest and 
agricultural soils, as well as urban soils that are not considered to be green infrastructure. Further long 
term research in this field is encouraged, as soil carbon build-up over long periods of time (perhaps 
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Title: Drought and Water Management in the Metropolitan Region of Sao Paulo, Brazil 
Abstract: Sao Paulo, Brazil’s and South America’s main financial, corporate, and commercial center, as 
well as the most populous city in the Americas, is undergoing a historic drought. The reservoir systems 
that supply water to the city and its metropolitan region are running out of storage, and a solution to 
remedy this problem is not on the immediate horizon. For instance, the system’s main group of 
reservoirs, Cantareira, has gone from a 100% storage in 2010 to almost zero in 2014, indicating the 
vulnerability and lack of resiliency of the system. This project’s main objective is to study the factors 
influencing this drought, and its causes, consequences and possible future actions to assure appropriate 
supply for industry, agriculture, and above all, human consumption. Scientific literature and official data 
are being used as the main source of information. The study is being divided in 3 main aspects: increases 
in demand, system management, and anthropogenic/natural climate change. Preliminary results 
indicate that the increase in the demand is not a primary factor in the current drought. The climatic 
conditions causing the current extremely dry period are still under study, but they do not seem to be 
related to major teleconnection patterns such as El Niño. Emergency improvements are being rapidly 
executed to try to increase the supply capacity; these activities indicate the system may not be optimally 
managed, with new sources and strategies still being a possibility. 
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Title: The use of parcel-based density analysis protocol (P-DAP) to quantify spatial variation in private 
rural land use and forested parcelization within the state of New York 
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Abstract: Parcelization describes the subdivision of land into smaller parcels; as properties become 
more fragmented and small they become less manageable. The literature indicates that ecosystem 
services and values are adversely impacted with the parcelization of rural lands. In New York State (NYS) 
79% of rural lands are privately owned. Average parcel size continues to decline, threatening open space 
values (both forested and non-forested) across the NYS. The study will use a Parcel-based Density 
Analysis Protocol (P-DAP) to quantify fine-grained descriptions of parcel changes occurring on privately 
owned rural lands at both the county and state level across NYS. The results will provide a map of 
parcelization hot spots designed to guide land conservation planning and policy initiatives. 
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Title: Metabolic engineering of Escherichia coli LSBJ for improved production of poly (3-
hydroxyalkanoates) 
Abstract: As petroleum-based plastics continue to build up in both the environment and landfills, there 
is an increasing demand for biodegradable alternatives. Polyhydroxyalkanoates (PHAs), a type of 
biodegradable polyester produced by certain bacteria, have been shown to be produced effectively in 
transgenic bacterial systems utilizing fatty acids as a feed stock. In this study, two regulatory genes 
which are known to act as inhibitors of fatty acid transport, arcA and ompR, were deleted in the 
parental strain E. coli LSBJ to reduce inhibition. We then compared the production of PHAs by the arcA 
and ompR mutants to their parental strain using several different fatty acid feed stocks. In addition, 
residual fatty acid levels in the media were measured to determine a difference in uptake. We expect to 
see an increase in the utilization of longer chain fatty acids in both mutant strains compared to the 
parental strain, as well as an increase in the amount of PHA produced using these longer chain fatty 
acids. These results would suggest that the transport of fatty acids is the rate limiting step in this system 
of PHA production due to regulation within the cells. This could open up new areas of research into 
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Title: The impact of various organic soil amendments on mycorrhizal colonization and diversity on Salix 
spp. in alkaline ecosystems 
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Abstract: Solvay waste settling basins near Onondaga Lake historically contributed to the contamination 
of the lake and nearby waterways. An evapotranspiration cover utilizing several varieties of shrub willow 
(Salix miyabeana and S. purpurea were the focus of this study) and two sources of organic biosolid 
amendment was applied in 2008. While the cover is a success from a phytoremediation and biomass-
production standpoint, the ecology of the willows’ unique habitat is relatively unexplored. This study 
examined the colonization of the roots by mycorrhizal fungi, in comparison to a reference site in 
agricultural soil at a biological station in Tully, New York. Percent colonization of ectomycorrhizae was 
approximately 100% higher in the samples from Tully, as found by a gridline intersect method. 
Polymerase chain reaction DNA amplification, along with restriction fragment length polymorphism 
analysis is currently being conducted to determine diversity of the ectomycorrhizae, and arbuscular 
mycorrhizal colonization is being evaluated. These findings reveal that the ecology of the amended 
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Title: Innovative Water Quality Monitor for Taste & Odor-Causing Compounds in Drinking Water 
Abstract: Taste and odor (T&O) issues occur in water bodies due to seasonal production of 1,2,7,7-
tetramethyl-2-norborneol (geosmin), 2-methylisoborneol (MIB) and beta cyclocitral. Odor threshold 
concentration (OTC) for these compounds is very low in humans ~20ng/L for geosmin and 2-MIB, and 
19ug/L for beta cyclocitral. Conventional water treatment processes i.e. rapid mix, flocculation and 
filtration are ineffective in the treatment of dissolved geosmin and MIB, causing water treatment 
operators to resort to activated carbon, which is expensive. Current chemical analysis methods for these 
compounds have difficulty reaching detection limits that are below the odor thresholds, giving operators 
little warning that a problem is developing. The Monitor of Non-Ionic Trace Organic Residues 
(MONITOR), developed at SUNY ESF, is an autonomous analytical system that continuously extracts and 
concentrates organic compounds from water. The system monitors the extract in real-time by optical 
absorbance and fluorescence and collects the extract in 24-hour composites for off-line confirmatory 
laboratory analysis. This system was applied for the first time to monitor for these T&O causing 
compounds in drinking water supply in Syracuse tap water (Source Skaneateles Lake) and Monroe 
County in Rochester (Source Lake Ontario), at concentrations well below their OTC. Results suggested 
that while no 2-MIB was detected in Syracuse tap water, geosmin and beta cyclocitral were detected at 
ranges 11.47-00ng/L and 11.04-00ng/L respectively. In Lake Ontario water, the concentration ranges for 
geosmin, 2-MIB and beta cyclocitral were respectively, 12.02-00ng/L, 1.44-00ng/L and 7.02-00ng/L. 
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Title: Determining the Role of aauR in Acidic Amino Acid Uptake in Pseudomonas aeruginosa PAO1 
Abstract: Acidic amino acids are desirable growth substrates for bacteria. Pseudomonads are known to 
utilize a two-component signal transduction system (TCS) to regulate the uptake of acidic amino acids 
from the environment. As of now, the acidic amino acid uptake TCS (AauS/AauR) has only been looked 
at for Pseudomonas putida. The objective of this work is to define the regulon of the response regulator 
in the nosocomial pathogen Pseudomonas aeruginosa PAO1. We will verify that the aauR gene and 
expected AauR regulated transporter genes (aatP, aatM, aatJ, and aatQ) are required for the uptake and 
assimilation of acidic amino acids (aspartate/glutamate) into the cell. The acidic amino acid uptake 
regulator AauR in P. aeruginosa PAO1 is believed to activate transcription of the aatP, aatM, aatJ, and 
aatQ genes, which encode for an ATP-dependent amino acid transporter. We will compare growth 
characteristics of aauR and transporter gene in-house deletion mutants with wild-type P. aeruginosa 
PAO1 in order to elucidate phenotypic differences caused by the mutations. Subsequently, 
transcriptomic studies will be performed to determine the number and range of genes affected by the 
presence of extracellular acidic amino acids.  
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Title: The prediction of hydrologic statistics in nested watersheds across the United States 
Abstract: Streamflow statistics are required for a variety of water quantity and quality management 
purposes. If a streamflow gage is present in the location of interest, and a historic record of flows of 
sufficient length is available, a frequency analysis can be performed to estimate streamflow statistics. 
Unfortunately, streamflow statistics are often needed at streamflow locations that are not coincident 
with streamflow gages. This is an initial exploration of how best to estimate streamflow statistics at an 
ungaged site when a gage is located upstream or downstream from the location of interest. To our 
knowledge, this is the first study to examine the spatial scaling behavior of streamflow series and 
streamflow statistics for nested basins on a continental scale. Employing a database of nested USGS 
gages located across the conterminous United States, we examined how peak, low, and average flow 
statistics scale with drainage area, and whether employing regional average scaling coefficients 
improves the estimation of streamflow statistics. Initial results indicate simple-scaling of annual average 
flows in all region, but multi-scaling of lowflows in regions with more diverse precipitation patterns. 
Average annual streamflow was predicted with an average of 22% error, with the 7-day, 10-year low 
flow and the 100-year flood were predicted with an average of 53% and 35% error, respectively. A 
regional regression analysis in the northwestern US is examining relationships between the scaling 
coefficient and watershed characteristics. Future work will compare nested basin scaling to regional 
regression and nearest neighbor scaling across the conterminous United States. 
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Title: Mapping Areas of Potential Denitrification in Mixed-Use Watersheds by Estimating Soil Moisture 
and Organic Matter Controls 
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Abstract: Nonpoint source pollution is a pervasive water quality problem around the world, adversely 
affecting rivers, lakes, and estuaries. Eutrophication, the enrichment of waters by excess nutrients, 
causes excessive harmful plant and algae growth and oxygen depletion. Cultural eutrophication, 
acceleration of natural eutrophication in response to human nitrogen (N) and phosphorus (P) 
enrichment, is the primary impairment facing most surface waters today. Locations of high 
denitrification activity are important to watershed managers for their role in removing reactive N (e.g., 
nitrate) from terrestrial and aquatic systems. Research at the Urban Long Term Ecological Research site 
in Baltimore, MD has correlated a soil sample’s high denitrification potential with the sample’s soil 
moisture and organic matter content. To map denitrification areas, we calculate soil moisture and 
organic matter content at the pixel spatial scale (10 – 30 m) using readily available gridded soil 
(SSURGO), vegetation (NLCD), and elevation (DEM) datasets. We simulate the biophysical controls of 
terrain, soil, and land cover on the watershed distribution of soil moisture and organic matter by using 
contributing area flow paths (e.g., flow accumulation into a pixel) and dispersal area flow paths (e.g, 
flow buffering and distribution leaving a pixel). With maps of soil moisture and organic matter we can 
then use their correlation to predict key areas of denitrification potential within a landscape, to help 
managers determine the potential for nitrate removal along certain flow paths. 
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Title: Soil fertility mapping of a tropical agroforestry plot in Mastatal, Costa Rica 
Abstract: Tropical rainforests are closed systems, made up of trees able to quickly recycle nutrients, 
with a large canopy and micro-topography to reduce erosion. Forest cutting and clearing on ultisols is 
used to prepare agricultural land in Costa Rica, but within a few years of rainfall the nitrogen, 
phosphorus, and organic matter released from the vegetation has leached away and agricultural 
productivity declines. Agroforestry and permaculture management techniques can be used to transform 
this land for agricultural purposes. Agroforestry uses native fruit trees and nitrogen fixing trees to grow 
valuable crops, replicating the nutrient cycling and soil protection of the former forest. To further 
reduce erosion, the slope is manipulated via swales and vetiver grass (Chrysopogon zizanioides), 
simulating the micro-topography and organic matter of the forest floor. The main function of these 
structures is to slow and spread the water, giving eroded sediment an opportunity to settle out, deposit 
and accumulate over time. The objective of this study is to determine which, if any of the treatments: 
none, swale, vetiver grass, nitrogen fixing trees and swale and vetiver combination create locations of 
higher nitrogen, phosphorus and organic matter content along the slope. In January of 2015, 36 soil 
samples were collected in a grid from a 15 x 15 meter agroforestry plot in Mastatal, Costa Rica, 
categorized as one of the aforementioned treatments and tested for total nitrogen, extractable 
phosphorus, organic matter and cation exchange capacity. The results will be investigated via two way 
ANOVA testing with a significance level of ɑ=0.05 and geospatial statistics to determine if the swales and 
vetiver grass are indeed accumulating nutrient rich sediment. Landowners will be able to use this 
information to better plan and utilize permaculture and agroforestry management principles on their 
own deforested and degraded land. 
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Title: Accounting for local infrastructure drainage and leakage in topographic index soil moisture 
estimates 
Abstract: Gray infrastructure distorts natural soil moisture dynamics, with surface impervious cover 
reducing infiltration, and subsurface pipes, intentionally or unintentionally, removing or leaking water. 
We attempt to represent the impact of gray infrastructure on gridded soil moisture values by creating a 
modified topographic index that incorporates the degree of development. Where the original TI predicts 
a cell’s relative soil moisture based on its local slope and contributing area and areally uniform recharge, 
the developed topographic index (DTI) allows for spatially varying recharge rates resulting from interplay 
of pipe leakages and subsurface drainage. In setting the spatially varying recharge during modeling, 
increases in the density of above ground development were assumed to increase pipe leakages, while 
subsurface drainage was varied with road width and density; difficulties exist in correctly generating 
such model inputs. The results of modeling a densely developed neighborhood in Syracuse, NY using the 
original TI and our newly developed DTI are compared. It is expected that incorporating the complexities 
of the urban water balance through spatially vary recharge rates tied to above ground development will 
improve soil moisture accounting and runoff predictions. 
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Title: Atmospheric Rivers Carry Cold Season Extreme Precipitation into Western Nepal 
Abstract: Atmospheric Rivers (ARs) are concentrated bands of high moisture that lead to extreme 
precipitation and flooding events, and better AR characterization of ARs in Nepal might extend flash 
flood forecasting by 5 to 7 days. Our science question is whether ARs can be linked to non-monsoon, or 
October to May cold-season, daily precipitation maxima events in the Hindu Kush, Karakarom, and 
Himalaya (HKKH) region surrounding Nepal. Our methods used a standard AR detection algorithm to 
detect ARs in 35 yrs (1979-2013) of climate data by screening for latitude-specific 85th percentile 
threshold values of integrated water vapor transport (IVT) (kg m-1s-1) from ERA Interim reanalysis 
dataset. We detected 433 ARs along 80oE longitude and between 27oN and 31oN latitude, with the 
majority occurring in September and February. We determined 68% of these ARs corresponded with 
cold season daily precipitation maxima events, with the strongest link occurring in December-January-
February season. These ARs were characterized by a duration ranging between 18 hrs to 258 hrs, 
averaging 51+/- 42.6 hrs, and on average accounted for 16% of the total cold season precipitation depth. 
Our study improves understanding of atmospheric drivers of Nepal’s cold season extreme precipitation 
events. For better detection of cold season AR in the region, the analysis should be extended in the 
HKKH to 65oE and 75oE longitude, where the Himalaya mountain range may trigger AR precipitation. 
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Title: Chemical Composition of Two Salix Varieties and Effects of Hot Water Extraction 
Abstract: Lignocellulosics are being considered as a sustainable source of fuel. Shrub willow, a short 
rotation crop, is promising to this end as it can be produced on marginal land and requires minimal 
maintenance. However, before widespread implementation will be achieved more research should be 
conducted to facilitate an economically-competitive method of creating value-added products. A major 
hurdle in a biorefinery process is the pretreatment, which can represent up to 20% of the total 
processing cost. Hot water extraction (HWE) is a well-established method for reducing the recalcitrance 
of hardwood biomass. It is a low-cost, “green” alternative which does not require corrosion-resistant 
equipment or the extensive treatment of hydrolyzates and waste streams seen with other methods. 
Two varieties of Salix, SX64 (Salix miyabeana) and 9882-34 (Salix Purpurea) were analyzed for changes 
after HWE. Ash, extractives, lignin, and cellulose contents were tested by standard TAPPI methods. 
Differences in the extractability of the two varieties during HWE were determined. The high-heating 
value (HHV) of each variety before and after treatment was also tested. The change in the chemical 
constituents for both varieties due to HWE was similar. Most of the mass loss was in the form of 
hemicelluloses, followed by ash, while lignin and extractives affected to a lesser extent. Cellulose 
content was negligibly changed. The HHV increased by about 3% following the pretreatment. Reduction 
of ash content and increase in HHV indicated that HWE may be recommended for processing of Salix 
spp. for energy production, such as production of fuel pellets. 
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Title: Tomorrow's Future for Dairy Farmers: Ammonia Recovery From Anaerobic Digested Dairy Manure 
Abstract: Dairy farm wastewater such as liquid manure is widely managed by its direct application to 
croplands, but this approach have raised increasing concern due to its detrimental effect on the 
environment and public health, resulting from excessive odor generation, eutrophication, pathogen 
contamination of surface and ground water, air pollution by volatilization of ammonia and soil 
degradation due to manure overloading. Of this wastewater, ammonia has been identified as the major 
pollutant and can be removed by such treatment methods as air stripping, nitrification-denitrification, 
partial nitrification-anammox, and membrane distillation, but there are no value-added products. Unlike 
ammonia removal, ammonia recovery extracts ammonia from wastewater to produce marketable 
product, a new revenue platform for dairy operator in the form of ammonium sulfate fertilizer. While 
generating income through ammonia recovery, dairy farmers will be able to prevent pollutant loading to 
water bodies and ammonia emission to the environment.  
Recovery of such volatile compound like ammonia nitrogen from wastewater depends to a great deal on 
factors that affect its volatilization and the amount of energy used. Formation of free ammonia from 
ionized ammonia depends on the increasing pH and temperature of the aqueous solution. This free 
ammonia is vaporized and recovered. Ammonia is very soluble in water and this solubility decreases 
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with increasing temperature. A follow up to our previous study where maximum ammonia recovery was 
witnessed at boiling temperature, a vacuum driven distillation setup was setup to test for ammonia 
recovery at different temperature and reduced pressure. Reduced pressure cause liquid to boil at 
temperature below its boiling point at atmospheric pressure. Anaerobically digested manure obtained 
after solid separation in an actual farm setting was used to investigated ammonia volatilization kinetics 
and capacity under four combinations of temperature and vacuum (temperature 100 oC and absolute 
pressure 760 torr, 90 oC 557 torr, 80 oC 392 torr, and 70 oC 252 torr). The feed pH was adjusted from 
6.9-7.1 to 9 before each batch test. The decrease of ammonia concentration in the feed was monitored 
over 4-5 h. About 0.3 L of each feedstock was heated in a 2.0 L distillation flask. The distillate produced 
was absorbed in 0.5N H2SO4 acid solution and dried at 60°C to produce ammonium sulfate ((NH4)2SO4 
crystals and granules. Ammonia recovery was then determined colorimetrically with a LaChat 
QuickChem 8500 series FIA by the phenolate method. 
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Title: Exploring Entrenchment Ratio in Catskill Streams 
Abstract: The natural channel design (NCD) method of Rosgen uses measurements of fluvial 
geomorphology (e.g., form) to infer and manage river channel instability (e.g., process) worldwide. This 
study seeks to explore how much of a river's process can be inferred from the NCD form, entrenchment 
ratio (ER), defined as width of flood prone area to width of bankful channel. We plan to update the ER 
form-process relationship and improve its potential to predict hydraulic conditions above bankfull 
discharge, including sediment transport. Our methods include obtaining ER values using varying criteria, 
in several rivers in our Catskill, NY watershed study site, which provides 90% of the unfiltered drinking 
water for 9 million NYC residents. The NCD criteria to compute ER defines flood prone height as 2.5x 
maximin bankful height at 1 station in the reach; we set alternative ER criteria using depths based on 
discharge return interval. We survey Catskill stream reaches at USGS gages with both good and poor 
sediment transport characteristics to test for form-process relations. We use surveyed form data to 
model river profile and sediment transport in the HEC-RAS 1D software to analyze changes in rates of 
shear stress and sediment transport with different return interval ER criteria. Flow return probability 
ratios will be used to check for consistency at the flood prone height, and additional relationships of 
depth/bankfull depth to discharge/bankfull discharge will also be assessed for their ability to predict 
channel confinement and hydraulic conditions above bankfull discharge. We expect to find that streams 
with lower entrenchment ERs exhibit higher rates of increasing shear stress and the potential for 
channel degradation, and that ERs created with depths less than 2.5x max bankfull may be better suited 
for assessing stream process at more effective discharges. 
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Title: Growing a Social Movement: Representations of Urban Agriculture on Organizational Websites 
and in the News Media 
Abstract: Urban agriculture (UA) can contribute to improving social and environmental functions 
depending on the way it is practiced. Urban agriculture is part of the Alternative Food Network social 
movement, with goals that include redefining the food production process by making it local, small-
scale, and connected to the community. This research operationalizes resource mobilization and 
structuration theories to discern how UA activities are portrayed as part of a social movement by 
practitioners and the news media in three geographic locations in the United States. Websites and news 
articles were examined for statements directly or indirectly aligning UA with other movements, or 
seeking resources or rule changes. Results indicated that, while there were some differences based on 
location and organization type, websites and articles also shared several themes. Social benefits were 
emphasized over environmental ones, and articles and websites from all regions tended to directly align 
with only a few social movements. 
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Title: Determining Internal and External Phosphorus Loads to Sodus Bay, New York 
Abstract: Located on the southern shore of Lake Ontario, Sodus Bay is an ecologically diverse watershed 
that is also a popular tourist destination during the summer months. Blue-green algal blooms are 
naturally occurring in Sodus Bay, but beginning in 2010 toxin-producing algal blooms began occurring in 
high enough concentrations to cause closures in some parts of the bay. These blooms are likely to be 
driven by phosphorus entering the bay through the surrounding creeks and watershed. A Campbell 
Scientific pressure transducer was installed to measure flow rates from the main creek entering the bay, 
Sodus Creek East. Flow rates combined with weekly grab samples analyzed with a SEAL Analytical 
nutrient autoanalyzer will produce an estimate of the external phosphorous load to the bay. Internal 
phosphorus loading could also play an important role during the summer months when the bay 
experiences stratified conditions. To determine the extent of anoxic periods a thermistor string and YSI 
sonde were installed at a depth of 9 meters in the central basin of the bay to measure temperature and 
dissolved oxygen. This data combined with grab samples will produce an estimate of the internal load. A 
better understanding of phosphorus inputs will inform potential management options that aim to 
reduce the intensity and occurrence of these algal blooms in the future. 
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Title: Green Wall Treatment of Brewery Wastewater: Effect of media on biofilm growth 
Abstract: Biofilm is an important component in the green wall treatment system because of its role in 
degrading organic compounds and transforming organic nitrogen from wastewater influent to inorganic 
nitrogen compounds available for plant use. The objective of these experiments was to determine how 
green wall media substrate affected biofilm microbial population attachment and growth when exposed 
to wastewater collected from a craft brewery’s fermentation tanks and activated sludge system. The 
biofilm was grown on Hydroton and Growstone media, each maintained in separate clear acrylic 
columns measuring 610 mm long with an inside diameter of 108 mm. After four weeks of development, 
the biofilm was detached by sonification. Classification and enumeration of bacteria and yeast species 
was performed using standard plating, staining and biochemical tests. The in-situ biofilm mass 
concentration (mg/kg) was estimated by measuring the total volatile solids of the detached biofilm and 
the mass of the dried media sample. There was no significant difference (p > 0.05) in colony forming 
units (CFU) or biofilm mass concentrations between the two media. The total bacterial CFU was greater 
than yeast CFU by three orders of magnitude on both media. There were differences in biofilm 
attachment, and we hypothesized the biofilm was more strongly attached to Growstone because of its 
pitted surface. Biofilm attachment is a desirable feature for green wall media, and we recommend 
Growstone be used as the green wall medium in future research. 
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Title: Forest Consolidation Analysis in the Contermious U.S. 
Abstract: Forest consolidation significantly impacts biodiversity, forest ecosystem services, and human 
well-being. In this study a novel indicator based on proximity to forest is implemented to quantify forest 
consolidation in the continental United States between the 1990s and 2000s. Results indicate that 
western ecoregions, especially those with high forest density, exhibit four times higher consolidation 
than their eastern counterparts. Overall, forest consolidation is significantly accelerated in urban and 
suburban regions, with the effect more pronounced in low forest density ecoregions. In terms of 
ownership, the private lands of the eastern forest ecoregion are experiencing more than three times the 
consolidation of federal and state lands, after normalizing for forest cover loss. As for forest cover 
dynamics, forest cover loss is typically three to four times higher in private lands across the continental 
U.S. Urban and suburban lands also exhibit approximately three times higher relative forest cover loss 
than rural lands. A mathematical model is presented linking forest cover density with forest 
consolidation (R2 = 0.92). The non-linear relationship identifies significant acceleration of consolidation 
in areas with less than 20% forest cover. These findings provide valuable information for natural 
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Title: Growth Rate and Ecology of the Giant Heteromorph Ammonite Diplomoceras maximum Using 
Stable Isotopes of Accretionary Shell Carbonate 
Abstract: Diplomoceras maximum is a species of the extinct heteromorph ammonites of the Late 
Cretaceous period. It is characterized by its long and unusual shell coiling. A 1.5 meter long specimen 
was found in the Lopez de Bertodano Formation on Seymour Island, Antarctica and now resides at the 
Paleontological Research Institute in Ithaca, NY. Its growth rate, habitat, and trophic position are all 
unknown. Stable isotope analysis of oxygen and carbon are being used to determine growth rate and 
lifespan by serially sampling the aragonite shell material. The oxygen and carbon values will then be 
compared to of the known values of benthic bivalves and planktonic foraminiferans of the same 
formation to determine the habitat of Diplomoceras. Observations of the shell surface also have the 
potential to indicate its orientation in the water column. Nitrogen preserved in the original shell 
material will give insight to the diet of these peculiar cephalopods. The preliminary isotopic data already 
suggests that these ammonites were predatory, due to the highly positive δ15N values. The preliminary 
δ18O and δ13C values indicate that the organism grew fast around the hook, relative to the shaft, 
portion of the shell, where the animal would have an awkward orientation. It may have incorporated its 
own respired carbon into growing its shell in a desperate attempt to right itself quickly. Subsequent 
sampling should reveal approximate age and growth rate of the individual. The results of this 
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Title: Spatial Trends of Tornadoes and Possible Relations to ENSO 
Abstract: In scientific literature, there remains a great deal of uncertainty as to how exactly global 
climate patterns such as ENSO (El Nino Southern Oscillation) affect mesoscale events. This study looks to 
understand the relation of ENSO to severe tornadic activity in the continental United States. Using 
NOAA’s severe weather database from the time period of 1950-2013, spatial statistics are applied in an 
effort to detect patterns in spatial distribution of tornadic activity to ENSO patterns. To quantify ENSO 
activity, the Multivariate ENSO Index (MEI) is used. An investigation in a possible “time lag effect” of 
ENSO activity later impacting tornadic spatial distribution is considered as a possible mechanism for 
altering variables such as the jet stream that have been reported to affect severe weather activity. Clear 
seasonal fluctuations have been detected to this point, along with years of especially high MEI 
fluctuation corresponding in some cases to a relative eastward displacement of severe tornado activity. 
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Further investigation is centered on establishing distinct geographical regions in the United States and 
investigating how kernel intensity changing from region to region. MEI data will be used as a possible 
explanation of the fluctuations. 
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Title: ONE: The Path to Global Stability- Campus Leader & Internship Experience 
Abstract: Due to my burgeoning interests in international development and social justice, I decided to 
become involved with an organization called ONE, through an internship position and to create a 
collegiate ONE chapter in the city of Syracuse. ONE is an international organization that dedicates its’ 
resources to eradicating poverty in Africa and promoting advocacy that ensures social justice for all. 
Under ONE, there are sub-chapters at colleges throughout the U.S. that strive for the very same goals 
and that use activism to mobilize college students in the fight against extreme poverty. I became 
involved with this organization in early 2014 and I believed that this was an organization that SUNY-
ESF/Syracuse University students should have the opportunity to experience, and so with the help of 
ONE headquarters in D.C., my objective was to found the ONE Syracuse chapter, in the spring of 2014. 
My intended target audience was interested students that attended SUNY-ESF/Syracuse University.  
Various outcomes occurred throughout this semester long process. Members were recruited through 
tabling sessions in Gateway Center and Marshall Hall. After the club advisor and E-board positions were 
solidified, we began the two year process to become an official student club at SUNY-ESF. Throughout 
the year, our members have striven towards campus notoriety and encouraging students to join our 
organization. Our chapter, along with others across the country, has participated in important advocacy 
actions that are helping to create sustainable futures in the developing world every day. 
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Title: Fighting Food Waste and Hunger in the Syracuse Community with Food Recovery Network 
Abstract: Hunger and food waste remain unsustainable issues across the Earth. On a college campus, 
this statement remains true. While Syracuse University and SUNY College of Environmental Science and 
Forestry compost their pre and post-consumer food, plenty of the perfectly edible food could have been 
redistributed instead of composted or thrown out. Over 125 college campuses across the United States 
participate in a non-profit organization designed to address that. This organization is called the Food 
Recovery Network. As the founders of the FRN Chapter in Syracuse, we have started a student run 
organization on campus that would redistribute food from the compost or landfill to shelters and soup 
kitchens in the Syracuse area. We lead a group of student volunteers, contacted local shelters, and 
coordinated with the dining halls. What started as a couple nights a week at an SU dining hall and café at 
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ESF became a daily pickup from that hall and a weekly pick up from two cafes. By the end of the fall 
semester, we redistributed about 2,000 pounds of food and by the end of the 2014-2015 academic year, 
we predict that a total of 7,000 pounds of food will have been recovered. Hopefully, as this organization 
gains more presence among students, faculty, staff, and other community members, the number of 
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Title: A Survey of Plants on the SUNY College of Environmental Science and Forestry Campus 
Abstract: The main objective of this study was to catalogue the plants on SUNY College of Environmental 
Science and Forestry’s (SUNY ESF) main campus and to create public access to this knowledge using the 
iNaturalist website. To do so, I conducted several surveys of trees, shrubs, and herbaceous plants in the 
fall of 2014. I transferred information about the plant names and locations to iNaturalist, a site open to 
public access and used to provide the public with information about a species and its taxonomy. I also 
recorded the native, introduced, or invasive status of each plant as well as the human use of a plant 
when applicable on the site. After the completion of the iNaturalist site, I analyzed how the campus 
could be improved with regard to the native or invasive status of many of the species and how to 
encourage biodiversity on campus. My target audience is all members of the SUNY ESF community as 
well as the public. The site will be put on the SUNY ESF webpage where anyone can access it on a laptop 
or mobile device and will be able to use this site as a way to educate others and interact with our 
landscape. I hope this project will encourage thought about our campus, what grows on it and how it 
could be better utilized. 
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Title: The Effect of Plumage Dimorphism on Subtle Morphometric Differences in Gender within 
Ecuadorian Hummingbirds 
Abstract: Within the birds there are countless examples of sexual dimorphism, ranging from obvious 
differences such as size or plumage to more discreet variations such as bill length or wing length. The 
more conspicuous differences are typically attributed to sexual selection, and more subtle differences to 
intraspecific niche divergence, but the line between the two is blurred. Therefore the question arises, 
are subtle dimorphisms more correlated with species that are already sexually dimorphic in plumage, or 
do both plumage dimorphic and plumage monomorphic species have an equal likelihood of displaying 
discreet gender differences. To answer this we captured and analyzed fifteen different species of 
Ecuadorian hummingbirds, six of them displaying plumage dimorphism, and nine of them being plumage 
monomorphic. Using brood patches and cloacal protuberances to sex monomorphic species and a 
combination of these and plumage to identify dimorphic species, we measured four subtle traits in both 
genders across all species: weight, wing length, tail length, and culmen length. Our results revealed that 
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plumage dimorphic species do have a greater chance of displaying subtle gender differences, with 83% 
of species having gender differences in at least one subtle trait as opposed to only 33% in plumage 
monomorphic species. This indicates that there is a correlation between obvious gender differences like 
plumage and more discreet morphometric differences, although the cause for this remains unknown. 
However some plumage monomorphic species do display subtle gender differences, opening the door 
to differentiating gender in these species in the absence of sexual structures. 
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Title: Eastern Outreach Coordinator Internship for the Animal Protection and Rescue League 
Abstract: In the summer of 2014, I undertook the Eastern Outreach Coordinator internship position with 
the Animal Protection and Rescue League (APRL). I worked closely with the co-founders, Bryan Pease, 
Esq. and Kath Rogers to examine and reinvigorate their organization. APRL is a non-profit advocacy 
organization based in southern California that carries out state-wide and occasionally national 
campaigns. APRL focuses mainly on wildlife and factory farmed animals, but has also been involved in 
corporate responsibility campaigns and protecting free speech rights for activists. 
I wanted to learn how all parts of the organization work together to achieve the mission statement. I 
saw what kind of messaging the organization used when engaging the public and gauged whether they 
were the best ones to fulfill those goals. I was charged with designing and commissioning materials for a 
large national conference at the end of the summer, as well as running the booth there. The conference 
was overwhelmingly attended by people new to the animal protection movement. Recognizing them as 
potential donors, our aim was gain the membership of as many of these newcomers as possible during 
our presence at the conference. 
The skills I gained in my classes, such as public speaking, persuasion theory, and campaign design were 
directly applied to the tasks I was assigned during the internship. Overall, my time with APRL was a great 
integrative experience that linked my academic studies with career options.  
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Title: Progress Towards the Synthesis and in vivo Incorporation of “Click”-Ready Fatty Acids into Poly-
[(R)-3-hydroxyalkanoate] Biopolymers 
Abstract: Poly-[(R)-3-hydroxyalkanoate] biopolymers, or PHAs, are biocompatible and biodegradable 
polyesters produced natively by diverse microbial strains. PHA polymers have widespread uses in 
applications ranging from sustainable replacements of non-biodegradable bulk-commodity plastics to 
biomedical materials. Development of nanoparticle drug delivery therapeutics with PHA polymers have 
been tested and found effective in targeted delivery of cytotoxic drugs to cancer cells. Research is 
limited by a lack of control over the repeating unit composition and inability to chemically modify these 
polymers with ease. To tackle these problems, efforts have centered in metabolically engineering 
heterologous microbe strains to yield rationally designed PHAs. Recently, our lab engineered E. coli LSBJ, 
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a microbial strain able to produce PHA copolymers with controlled unit compositions from simple and 
accessible fatty acid feedstocks. Expanding on this technology, we have been enthusiastically exploring 
our strain’s flexibility to uptake and incorporate unusual/synthetic fatty acids into PHA copolymers. We 
envision meaningfully broadening the application spectrum of these materials via production of 
chemically tractable PHA biopolymers containing “click”-ready chemical functionalities. With biomedical 
applications in mind, in this study we demonstrate the in vivo polymerization of click-ready synthetic 10-
azidodecanoic acid and take the first exploratory steps towards the synthesis and incorporation of 6-
azidohexanoic acid into PHA polymers. Our synthetic routes were designed and refined to exploit the 
cost-effective and synthetically adaptable nature of α,ω-diols. Thus far, 6-azidohexanoic acid has been 
synthesized on micro scale, future work includes larger-scale synthesis and feeding experiments with E. 
coli LSBJ to determine monomer take up capabilities. 
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Title: Strain Typing Mycobacterium marinum from outbreaks at zebrafish research facilities 
Abstract: Zebrafish (Danio rerio) are used as model organisms for biological research due to their rapid 
and transparent development and egg production amongst other reasons. Research has expanded 
beyond embryonic studies, with adult fish used for longer-term studies such as human disease and 
senescence. Zebrafish are often housed at high density in large colonies. As with any similar husbandry 
situation, diseases can occur, with impacts that range from morbidity to premature mortality costing 
researchers time and money. Understanding the impact of underlying diseases in zebrafish is crucial, 
particularly for long-term studies where chronic infections may confound results. One such disease 
problem is mycobacteriosis, caused by numerous Mycobacterium species. Mycobacteria likely spread 
when fish are exchanged between facilities with no precautions for biosecurity. The bacteria can also 
persist in the water and live on surface biofilms, making control more difficult. Mycobacterium marinum 
is one species that is of interest because it is highly virulent, contributing to serious outbreaks. It is also a 
concern for occupational health because it can cause skin infections in humans. To better understand 
the spread of mycobacteriosis caused specifically by M. marinum, strain typing was conducted to 
categorize isolates from six different zebrafish facilities throughout the United States. For strain typing a 
variable number of tandem repeat assay was used. This technique was adapted using fluorescently 
labeled primers followed by fragment analysis in order to increase throughput and repeatability. These 
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Title: Using oblique imagery to identify invasive plant species in Onondaga County, NY: a feasibility study 
38 
 
Abstract: As the world becomes increasingly connected, the possibility of species spreading across 
previously impermeable boundaries becomes much simpler. Many plant and animal species are 
establishing themselves in entirely new environments often with significant consequences for 
indigenous species. This study focused on three invasive plant species—Lythrum salicaria (purple 
loosestrife), Fallopia japonica (Japanese knotweed), and Phragmites australis (phragmites or common 
reed)—that are abundant in Onondaga County. This study aimed to test the feasibility of using readily 
available oblique imagery to identify the presence of these invasive species. The imagery used in the 
study came from Google Maps Street View photographs of addresses reported to have dense 
populations of phragmites, Japanese knotweed, or purple loosestrife. Images were uploaded to ERDAS 
Imagine 2015 and extraction of plant species was tested using both pixel- and object-based classification 
approaches. Results largely showed that these images were not suitable for positive species 
identification. The oblique images used for testing varied in spatial resolution and time of capture, which 
may have impacted the success of the classifiers. For example, purple loosestrife is more easily 
separated from its surroundings when blooming; the available images did not allow us to capitalize on 
such phenological distinctions. Future research requires a more targeted set of data with abundant 
species identification, ground validation, and more consistent image quality. Identifying the presence of 
invasive plant species within imagery is an important step toward automatically prioritizing invasive 
species mitigation efforts. 
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Title: AASHE STARS Transportation, Grounds, Waste, and Energy Analysis 
Abstract: The Sustainability Tracking, Assessment & Rating System (STARS) is a self-reporting framework 
for universities to measure their sustainability. The most recent AASHE STARS assessment for SUNY ESF 
was conducted in 2011, and there have been many changes since then. ESF has both completed and 
planned many projects that will improve their STARS rating but there is room for improvement. The 
purpose of the conducted research is twofold: to present feasible suggestions for new sustainability 
programs at ESF in the categories of Transportation, Grounds, Waste, and Energy, and to determine a 
newly revised STARS rating. This has been accomplished by conducting a literature review of the 
programs within these categories implemented by institutions with high STARS ratings for possible 
programs ESF can take advantage of. This research will allow the administration at SUNY ESF to submit a 
new STARS rating allowing us to uphold our image as a sustainability focused institution while providing 
ideas for future sustainability programs. 
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Title: Woodwasp (Sirex noctilio) venom and pine host species affect growth of fungal symbiont 
(Amylostereum areolatum) 
Abstract: Sirex noctilio (Hymenoptera: Siricidae) is a non-native woodwasp identified in New York State 
in 2005. This insect is the most important pest of pine plantations in the Southern Hemisphere. It 
weakens tree by injecting them with a phytotoxic venom and a symbiotic fungal mutualist, 
Amylostereum areolatum. The invasive European woodwasp has long been studied, but there is limited 
evidence for a stimulating effect between phytotoxic venom from the club gland of female S. noctilio 
and growth of its fungal symbiont A. areolatum. We tested the effects of phytotoxic venom from 
dissected female S. noctilio on growth of A. areolatum on autoclaved wood discs of Pinus resinosa and 
Pinus sylvestris. We applied venom in concentrations of 10 and 20 mg/ml treatments along with a 
control (deionized water) to wood discs of the two pine species, then inoculated them with agar plugs of 
cultured A. aereolatum, and allowed them to incubate at room temperature for 5, 10, and 15 days. At 
each time period, we destructively measured each sample by applying a staining solution that discolors 
fungal-infested tissue. We found phytotoxic venom significantly stimulates A. areolatum growth early 
(day 5), but the effects diminish at later stages. We also observed A. areolatum grows at a faster rate in 
P. sylvestris than in P. resinosa. This is the first study to demonstrate a positive effect of S. noctilio 
venom on A. areolatum growth on a nutrient-limited substrate. 
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Title: General Electric Power and Water Environmental Health and Safety Internship 
Abstract: In the summer of 2014, I worked as an intern for General Electric (GE) Power and Water 
through the Early Identification Program (EID) in Atlanta, Georgia. Here, I worked with the 
Environmental Health and Safety (EHS) Center Of Excellence (COE) team for Power Generation Services 
(PGS) and Power Generation Products (PGP). My responsibilities fell under a large umbrella of individual 
and team responsibilities that provided endless learning opportunities and the ability to leave my 
footprint on a major corporation. I gained a wealth of experience from the projects that I completed and 
the fieldwork that I conducted. My internship provided with the realization that I want to pursue and 
develop a career in EHS within the power generation industry when I finish my schooling at SUNY ESF. 
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Title: Rpon Expression Analysis of Ralstonia solanacearum GMI1000 
Abstract: Ralstonia solanacearum, the causative agent of bacterial wilt disease, is a gram negative plant 
pathogen with a wide range of host plants. The bacterium is responsible for billions of dollars in 
agricultural losses annually. The genome of R. solanacerarum GMI1000 has been sequenced and reveals 
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a complex genomic structure: the genome is composed of both traditional chromosomal DNA and a 
megaplasmid. RpoN, or sigma factor 54, is a RNA binding protein that is important in regulating DNA 
transcription. RpoN is believed to influence a wide range of cellular functions including metabolism of 
different carbon and nitrogen sources, cellular response during starvation conditions, host-plant 
interactions, as well as regulating other pathogenic properties. GMI1000 is unique in that it possesses 
two replicas of the RpoN gene—one is found on the chromosome (RpoN1) while the other is found on 
the megaplasmid (RpoN2), yet the two are not identical. Through the construction of plasmids 
containing the RpoN genes fused with a LacZ reporter gene, wild-type cells can be transformed to study 
RpoN expression under various conditions using Miller Assays and RNA sequencing. It has been 
concluded that RpoN1 is expressed at a basal level and RpoN2 is expressed at much higher levels and it 
is believed that it has a large role in the virulence of the species. 
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Title: An assessment of leaf litter sorting methods of snail communities to be used as biological 
indicators of forest soil and foliar nutrition 
Abstract: Land snails have been recognized as important biological indicators in forest ecosystems 
because of their sensitivity to environmental calcium, soil acidity, and food quality. Studies on 
ecosystem recovery from acid rain that involve calcium additions (i.e. liming) often incorporate land 
snail inventories to assess the biological response to changes in soil nutrient status and pH. There are 
several methods used to samples land snails, including: cardboard cover objects, leaf litter sorting, and 
hand collections. Cardboard and hand collection methods are more time efficient but these methods are 
biased for collecting larger-bodied snails; smaller snails may go undetected. One important indicator 
species of soil calcium, Punctum minutissimum, is also one of the smallest snails (1-2 mm) and may be 
missed using these methods. Leaf litter sorting yields the most accurate account of species richness and 
abundance; however, it is extremely time consuming. For this study we evaluated whether leaf litter 
collections can be subsampled and still yield an accurate representation of snail species richness and 
abundance. We collected 1-m2 leaf litter samples from 12 sites in New Hampshire, and sorted the 
material in subsamples of 25% the total volume. Here we present results on total snail abundance, 
species richness, and total P. minutissimum from each subsample, and quantify the minimum amount of 
sample required to yield an accurate picture of the snail community. This research can be used to inform 
land managers and researchers that want to incorporate snail community data in long term ecological 
monitoring efforts, but have limited logistical to invest. 
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Title: Characterization and Reactions of Fusible Glass 
Abstract: Glass chemistry has been known since antiquity: Early glass was created by accident when a 
cook fire on a sandy beach became too hot. Today modern glass is created to produce materials with 
specific properties, such as color, hardness or thermal resistance. Art glass is going through a 
renaissance with the mass production of fusible glass (glass that can be melted together at high 
temperature) by companies such as Bullseye Glass. On such glass is dichroic glass which is made by 
coating glass with microlayers of metal oxides that produce different colors depending up on the angle 
of view, hence the name dichroic, meaning two colors.. Similarly, some fusible glasses known as reactive 
glasses contain heavy metals and main group elements; these elements form binary compounds when 
fused in a kiln which produce unusual colors in the fired glass. An understanding of the chemicals in the 
glass as well as their resulting products is a unique opportunity to teach metal composite chemistry. 
Sheets of dichroic glass and dichroic extract were characterized by X-Ray Fluorescence (XRF) and 
infrared microscopy to elucidate chemical composition, particularly the inclusion of heavy metals and 
main group elements. Spectral data obtained by XRF revealed that the niobium was present on the 
surface of the dichroic glass and that the reactive glasses contained, copper, sulfur, selenium and lead. A 
laboratory experiment was developed to reinforce student’s understanding of binary chemical 
reactions; the experiment and the resulting chemical reactions will be discussed in this poster. 
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Title: “Saving Sea Turtles” Examining the Efficacy of American Conservation Efforts in Mexico 
Abstract: This paper explores how cultural differences can disorient American marine turtle 
conservationists and impede enduring resolutions. All six of Mexico’s marine turtle species are in danger 
of extinction, largely due to anthropogenic habitat destruction and egg poaching. While many American 
conservancies have had success in relocating nests and releasing hatchlings, these efforts address 
symptoms rather than core concerns. Told partially through narrative of experiences working with El 
Grupo Ecologico in Nayarit, this paper expounds upon interactions with poachers, who are also police 
officers, fishermen, and parents, to build a greater framework of understanding. Villainizing poachers 
often blinds conservationists from comprehending the moral calculus of what leads an individual to 
poach. Interviews with locals identified the cultural significance of turtle eggs, economic disparity, police 
corruption, and failing fisheries as incentives for poaching. Further discussion of relevant literature 
supports these findings, and reveals why international and Mexican domestic policies have failed in 
application. The goal of this paper is to identify barriers that prevent conservancy-based ecosystem 
monitoring from becoming community-based ecosystem motoring. Recognizing ideological, linguistic, 
and cultural barriers is critical to building relationships with a community. The clash between El Grupo 
Ecologico and poachers is a specific example of polarized ideologies, but its struggles are mirrored across 
Mexico and Latin America. American institutions can never hope to solve these deeper political and 
socioeconomic issues: for those who grow up in privilege cannot wholly comprehend the complex 
dynamics of the developing world. 
However, they can foster a new generation of conservationists, empowering people and learning from 
them in turn. The recognition of difference is critical to setting realistic goals. Understanding the extent 
to which American conservancies can benefit communities, and when to instead enable a community to 
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Title: Malaclemys Terrapin Eggs as Potential Nitrogen Supply for Ammophila breviligulata 
Abstract: Diamondback terrapin (Malaclemys terrapins), is a unique species that inhabits brackish water, 
and is native to the Atlantic and Gulf coasts of the United States. Recently eggs from nesting sea turtles 
have been source of nitrogen to plants in nutrient deficient dune ecosystems, terrapin eggs may play a 
similar ecosystem role. Due to the decline of Diamondback terrapins from past overharvest, and the low 
recruitment of juveniles, assessing their ecosystem services is an important part to managing this 
species. I sampled American beachgrass (Ammophilia breviligulata), from sites where terrapins nest, at 
Jamaica Bay Wildlife Refuge, and similar sites where terrapins do not nest. Nitrogen coming from 
terrapins is identifiable because of its relatively high N15/N16 ration. I measured nitrogen isotope 
(δ15N) composition in the newest growth of the beach grass. Surprisingly, δ15N values were higher in 
samples from sites without nesting, than sites with nesting. This study might have been complicated by 
a large population of sea gulls in the sites without nesting, and their production of guano, which 
contains high levels of δ15N. Future studies can be done to isolate the plants from external side sources 
of nitrogen, as well as include controls of beach grass, grown in green houses that are exposed to 
Diamondback Terrapin eggs. 
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Title: Assessing the Efficiency of an Anaerobic Digester through Food Waste Derived Feedstocks 
Abstract: The purpose of this study is to assess the efficiency of food waste derived feed stocks received 
from the Trail-head Cafe's compost. The food wastes were separated into two categories known as 
greens and starches. The efficiency of these foods to produce biogas will be assessed through liquid and 
solid content calculations. 
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Title: Progress towards the kinetic characterization of PhaG, a putative thioesterase in the poly-[(R)-3-
hydroxyalkanoate] producing organism, Pseudomonas putida 
Abstract: Poly-[(R)-3-hydroxyalkanoates] (PHAs) are biodegradable and biocompatible polyesters 
produced from intracellular fatty acid feedstocks by diverse microbial strains and genetically modified 
organisms. Increasing our understanding of different metabolic pathways within PHA-producing 
organisms is highly desired in order to bolster PHAs as an economically competitive alternative to 
petroleum-based plastics. Some pseudomonads, including P. aeruginosa, P. aureogaciens, P. putida, and 
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others, commonly biosynthesize PHA polyesters composed of side chains containing between 6-14 
carbons (medium chain length or MCL) from various sugars as carbon sources. The link between fatty 
acid biosynthesis and PHA production is the enzyme PhaG, which was previously reported to exhibit 3-
hydroxyacyl-ACP:CoA transferase activity. Alternatively, recent studies have shown that PhaG can 
additionally function as a thioesterase, working in tandem with a MCL-fatty acid CoA ligase to produce 
MCL-PHA. In this study, plasmid vectors containing the phaG gene with either N or C terminal histidine 
tags have been constructed. From both constructs, PhaG fusion proteins were expressed in E. coli 
BL21(DE3), and purified by nickel affinity column chromatography. To test the enzyme’s catalytic 
activity, an N-acetylcysteamine (SNAC) thioester of rac-3-hydroxydecanoic acid was synthesized. 
Additionally, we’re carrying out the enantioselective syntheses of (R)-3-hydroxydecanoic acid and its 
SNAC analog via a Brown allylboration-based strategy. With our synthetic SNAC substrates in hand, we 
plan on carrying out a thorough kinetic analysis of PhaG with the hopes of settling the 
transferase/thioesterase controversy regarding the enzyme. 
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Title: Environmental Communication in Practice: Translating Research Findings Into Training Modules 
Abstract: Objectives, target audience, outcome,  
In my synthesis project, I am working with a team of researchers who are funded under the Coastal 
Storm Awareness Program (CSAP), organized by Sea Grant (NY, NJ, and CT) as well as the National 
Oceanic and Atmospheric Administration (NOAA). Their project, “Understanding Responses to Storm 
Warnings: Learning From Those Who ‘Rode Out’ Hurricane Sandy,” seeks to develop a better 
understanding of the thought processes of the people who stayed behind (especially those with 
disabilities), despite warnings (and even orders) to evacuate. 
My role in the project is to help the researchers present their findings beyond the range of academia, 
especially to managers in coastal communities, to help them better understand the background on 
these sometimes-baffling decisions that people make in the face of a looming threat. This will be done 
by creating a series of self-training modules, one for each state (NY, NJ and CT), that will be founded on 
the unique aspects of each of those states. Drawing on principles of Environmental Communication, I 
will help to design these modules in a way that is effective for coastal managers and perhaps changes 
the way people think about disaster situations.  
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Title: Persistence Hunting: The Origin of Humans 
Abstract: Hominins are smaller, slower, and weaker than most large mammals, yet they have been 
eating meat from large mammals since before the invention of sophisticated weaponry. It is thought 
that they achieved this seemingly impossible feat through persistence hunting, a practice powered by 
endurance running. Essentially, one or more hunters pursue a prey animal in the heat of the day, until it 
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reaches the point of hyperthermia. This allows a hunter to safely kill the weakened animal at close range 
using methods such as beating, strangling, or spearing. I assessed the feasibility of persistence hunting 
through several energy returned on investment (EROI) calculations based on the energy used by the 
hunter, their success rate, the energy used by family members that they supported, and the energy 
returned as meat from the kudu. I calculated the EROI of hunting greater kudu (Tragelaphus 
strepsiceros) as 104:1 to 39:1, when different sized kudu were captured and eaten by the hunting party 
alone. When I included the energetic needs of the hunters’ families into the calculations the EROI 
ranged from 16:1 to 6:1. The excess energy within these ranges of EROI values would have supported, 
and possibly even advanced, the societies that practiced persistence hunting. This could be important in 
explaining how hominins without advanced weaponry were able to obtain meat and sustain themselves. 
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Title: Synthesis of a Multifunctional Dicarborane Containing Dendritic Macromolecule for Boron Neutron 
Capture Therapy 
Abstract: The successful synthesis of a second generation multifunctional dendrimer based on an 
aliphatic polyester core provides proof of method for a new generation of boron delivery agents for use 
in boron neutron capture therapy; a promising and less invasive treatment option for certain cancers. By 
using a convergent synthesis method based off previous aliphatic polyester dendrimer research, a 
hydroxyl end-grouped dendrimer branch and a dicarborane cage end-grouped dendrimer branch were 
synthesized individually and then coupled together using a tri-functional core. This provides improved 
water solubility as shown by boron-11 NMR and therefore improved bio-compatibility from previous 
aliphatic carborane containing dendrimers. This proof of synthesis method opens many doors for future 
research. The dendrimer has a tri-functional core allowing for future research to be done on the 
attachment a cancer targeting agent onto the dendrimer core; greatly improving the effectiveness of the 
dendrimer as a boron delivery agent to cancer cells. While the dendrimer synthesized was only a second 
generation dendrimer, it proves the theory behind the synthesis and encourages further research on 
synthesizing larger dendrimers of this kind 
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Title: Transformation of Halomonas Sp. 0-1 by Electroporation For Improved Synthesis of 
Polyhydroxyalkanoates 
Abstract: Polyhydroxyalkanoates (PHAs) are biodegradable polymers produced by a variety of bacterial 
species that have evolved to use these polymers as a reserve carbon source and as an electron sink. 
Interest in PHAs has continued to grow over the years because of their potential as a raw material for 
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the creation of biodegradable plastics. Conventional plastics are derived from fossil fuels, which is a 
concern due to limited resources and environmental accumulation of waste products. Similar to 
petroleum-based plastics, the chemical and structural properties of PHAs can be modified to rival the 
efficacy of their non-sustainable counterparts. Industrial-scale production of PHAs is possible, but 
widespread use of these materials in commodity-based items is not economically feasible due to high 
production costs. One such cost is the sterilization of growth media for batch cultures, which can 
potentially be mitigated through the use of high-salt growth solutions. Halomonas Sp. 0-1 is a newly 
discovered isolate capable of producing PHAs in high-salt solutions. There is a potential to reduce overall 
costs associated with PHA production through this bacterium’s ability to synthesize these polymers in 
conditions unfavorable to most other microorganisms. This study is focused on the development of 
novel techniques for the creation of recombinant strains of Halomonas Sp. 0-1. Vectors used for 
increasing PHA production will be transformed into Halomonas to compare polymer yield to the wild-
type strain. Future research may involve industrial-level production using modified Halomonas strains 
and “salt-sterilized” growth solutions. 
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Title: A Test of Genetic Variation for Resistance to Effects of Seawater Acidification on the Skeletal 
Development of Sea Urchin Larvae 
Abstract: Rising levels of atmospheric CO2 are altering global ocean chemistry, including a decline in the 
pH of surface waters. Under more acidified conditions, marine organisms that build shells and skeletons 
are under increasing risk of a reduction in their ability to deposit calcium carbonate. Relatively little is 
known about genetic variation in the capacity of organisms to respond to such effects. We examined 
skeletal growth in larval sea urchins to examine genetic variation in their sensitivity to elevated CO2 
under exposure at two life history stages: at fertilization, and during larval development. Using gametes 
of the purple-spined sea urchin (Arbacia puncutlata), we carried out single-pair crosses in blocks of 3 
males x 3 females for a total of 9 sibships, repeated over 7 blocks. Fertilizations were done in seawater 
saturated at either current (392 ppm) or 2.5x-current (980 ppm) CO2, and the resulting embryos from 
each cross were reared over 3 days to four-arm larvae under each of the same two CO2 conditions. Nine 
landmarks on larvae were used to calculate both skeletal and soft body measurements. Exposure to 
elevated CO2 during larval development significantly reduced the length of the postoral arms and body 
rods and increased postoral arm asymmetry. Surprisingly, exposure to elevated CO2 during fertilization 
also reduced the subsequent growth of anterolateral arms, body rods, and body length. We found 
significant additive and non-additive genetic variation for growth of certain characters but no evidence 
of genetic variation for the effects of elevated CO2 on growth. These results suggest that this population 
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Title: Effects of Conversion from Boreal Forest to Arctic Steppe on Soil Communities and Ecosystem 
Carbon Pools 
Abstract: The end of the Pleistocene marked the extinction of a great variety of arctic megafauna, 
which, in part, led to the conversion of arctic grasslands to modern Siberian larch forest. This shift may 
have increased the vulnerability of permafrost to thawing because of changes driven by the vegetation 
shift; the higher albedo of grassland and low insulation of snow trampled by animals may have 
decreased soil temperatures and reduced ground thaw in the grassland ecosystem, resulting in 
protection of organic carbon in thawed soil and permafrost. To test these hypothesized impacts of arctic 
megafauna, we examined an experimental reintroduction of large mammals in northeast Siberia, 
initiated in 1988. Pleistocene Park now contains 23 horses, three musk ox, one bison, and several moose 
in addition to the native fauna. The park is 16 square km with a smaller enclosure (< 1 km) where 
animals spend most of their time and our study was focused. We measured carbon-pools in forested 
sites (where scat surveys showed low animal use), and grassy sites (which showed higher use), within 
the park boundaries. We also measured thaw depth and documented the soil invertebrate communities 
in each ecosystem. There was a substantial difference in number of invertebrates per kg of organic soil 
between the forest (600 ± 250) and grassland (300 ± 250), though these differences were not 
statistically significant they suggest faster nutrient turnover in the forest or a greater proportion of 
decomposition by invertebrates than other decomposers. While thaw depth was deeper in the grassland 
(60 ± 4 cm) than in the forest (40 ± 6 cm), we did not detect differences in organic layer depth or percent 
organic matter between grassland and forest. However, soil in the grassland had higher bulk density, 
and higher carbon stocks in the organic and mineral soil layers. Although deeper thaw depth in the 
grassland suggests that more carbon is available to microbial decomposers, ongoing temperature 
monitoring will help determine whether or not differences detected in summer continue throughout the 
year. This study provides a preliminary understanding of the role megafauna play in carbon emissions 
from the arctic, and suggests that animals play a critical role in regulating permafrost thaw and the fate 
of carbon stored in Arctic soils. 
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Title: Kitty Hoyne's Energy Audit 
Abstract: Kitty Hoynes is an Irish Restaurant located in Armory Square in the City of Syracuse. Kitty 
Hoynes represents authentic Irish food and drink along with live bands and community events. Hoynes 
as it is called, is open from 11:00 am to 2:00 am Monday thru Saturday. In terms of sustainability, Kitty 
Hoyne’s is proud to provide a report on the energy usage on and off site as well as a detailed report on 
the current systems. With this information, our analysis will provide a more detailed energy 
performance of the establishment which will allow an assessment for future energy conservation 
measures. This report consists of primary energy used on site, energy used by vendors and in house 
catering events, and environmental impacts associated with energy consumption throughout the 
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restaurant. The energy use and environmental impacts are broken up into three categories that define 
their source. These categories are based on a Green House Gas Emission standard which labels energy 
use under three Scopes. The environmental impacts are measured from the EPA’s CO2 emission 
calculations. The results will provide the public with transparency into the operation of Kitty Hoynes and 
hopefully to encourage other businesses to follow suit. 
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Title: What’s in the Foam?! A Look at the Biota Within Lake Foam 
Abstract: Aquatic hyphomycetes are a group of fungi that play an important role in the mineralization of 
organic matter from plants. Foam is a natural phenomenon that occurs on water and the collection of it 
is widely used for the identification of hyphomycetes in streams. Last year a study was conducted to 
identify the inhabitants of Skaneateles lake foam and compared the findings to that of stream foam. This 
year more lake foam was collected from Skaneateles Lake in two large foam events during summer 
2014. Permanent slides were made and observed under a compound microscope. A Sørenson’s 
coefficient of community similarity was calculated between all foam events, and very little overlap was 
seen between species present in all four events. We saw that there was an overall greater diversity in 
the foam of Butternut Creek than in Skaneateles Lake foam. Collection of foam from Skaneateles did not 
yield a large number of aquatic fungi and had more algae than stream foam. This may suggest that plant 
derived organic matter could be a smaller component in lake foam than in stream foam. Hyphomycetes 
are important to study because they have a fundamental role in matter circulation, energy flow, and 
biological balance. The presence of large amounts of foam on water bodies can cause public concern 
about water quality, so a greater understanding of foam that forms on lakes versus that on streams may 
help scientists understand whether large amounts of lake foam are indicative of particular conditions in 
the lake or watershed. 
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Title: Effect of different anthropogenic inputs on the presence of fecal coliform and nutrients in the 
kettle lake region of Central New York 
Abstract: The water quality of many lakes and streams can be impacted by anthropogenic activities, 
such as inputs of human and animal wastes. Our objective is to identify how different types of fecal 
waste inputs, specifically differing levels of shoreline septic systems, wastewater treatment effluent, and 
farm runoff, affect fecal coliform and nutrient (total phosphorus and nitrogen) concentrations in the 
kettle lake region of Central New York. Song Lake, a closed lake with only groundwater inputs, was 
chosen for study of septic influences because residents have reported increasing levels of algal blooms 
and the different shorelines have radically different densities of houses. In summer, strong winds mix 
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surface of the water, making it hard to detect point inputs, but under ice cover water is protected from 
wind, potentially making local effects more strong. Water samples were collected in high, medium and 
low density sites as well as an unpopulated island on Song Lake. A small tributary to Tully Lake was also 
sampled above and below a wastewater treatment plant, and at a dairy farm. Water samples collected 
at the farm had the highest concentrations of fecal coliform compared with those above and below the 
wastewater treatment plant, with less contamination in Song Lake. In these water bodies, it appears 
that agriculture runoff is the main anthropogenic activity contributing to fecal input. This is of interest to 
citizens using Song Lake and Tully Lake for recreational purposes who may come into contact with 
polluted water that could negatively impact their health. 
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Title: Federalism and Environmental Decision-Making: Studying the role different levels of government 
play in the implementation of the Clean Air Act and the management of the Columbia River Gorge 
National Scenic Area 
Abstract: Determining which level of government has the authority to make environmental decisions (or 
which should be given that authority) is an issue that is not easily resolved. The Clean Air Act and the 
Columbia River Gorge National Scenic Area Act have both created situations where different levels of 
government must interact to make environmentally responsible decisions. Under the Clean Air Act the 
California State Government and the Federal Government, through the EPA’s enforcement of the Clean 
Air Act, have a special relationship due to the waiver process established in section 209 (b)(1) of the 
Clean Air Act. With the establishment of the Columbia River Gorge National Scenic Area the Washington 
and Oregon state governments, the United States Federal Government as well as several local and 
county legislatures were required to work together. By delving into these two Acts and the interactions 
of the governments affected by them it is made clear that there is no single paradigm with which to 
make environmental decisions. Whether it be the multi-tiered management of the Columbia River Gorge 
or the two-tier waiver process under the CAA it is clear that there are multiple ways to solicit 
intergovernmental cooperation when making environmental decisions. 
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Title: The Touch of Nature Has Made the Whole World Kin: Interspecies Kin Selection in the Convention 
on International Trade in Endangered Species of Wild Fauna and Flora 
Abstract: The unequal distribution of legal protections on equally endangered species has been 
attributed to the “charisma” and “cuteness” of protected species. However, the theory of kin selection, 
which predicts that the genetic relationship between organisms is proportional to the amount of 
cooperation between them, offers an evolutionary explanation for this phenomenon.  
In this thesis, it was hypothesized that if the unequal distribution of legal protections on endangered 
species is a result of kin selection, then the genetic similarity between a species and humanity is 
proportional to the legal protections on that species. This hypothesis was tested by analyzing the 
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taxonomic classifications of species protected in the Convention on International Trade in Endangered 
Species of Wild Fauna and Flora (CITES). The results of this analysis support this hypothesis for 
organisms with greater genetic similarity to humanity (i.e. in the kingdom Animalia, in the phylum 
Chordata, in the class Mammalia, in the order Primates, and in the family Hominidae) were afforded 
more legal protections in CITES than organisms with less genetic similarity to humanity.  
These results indicate that wildlife conservation laws are not “ecocentric” laws that recognize the 
“intrinsic worth” of non-human species, but anthropocentric laws that recognize the genetic worth that 
non-human species have in increasing the indirect fitness of humanity. Also, these results suggest that 
kin selection can operate between species as opposed to just within species, which indicates the 
existence of interspecies kin selection. Finally, the existence of interspecies kin selection suggests that 
kin selection could play a role in interspecies cooperation. 
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Title: Eco-Tourism in Costa Rica 
Abstract: Throughout this research paper I plan to exam the pro’s and con’s of eco-tourism effects on 
Costa Rica’s communities and environment. Eco-tourism is currently one of the fastest growing sectors 
of traveling. The relatively new trend in tourism takes travelers to remote corners of the Earth and 
exposes them to diverse animals, foliage, and cultures that have been restively isolated to the 
modernized world. One extremely popular destination is Costa Rica. 
The incredible landscapes, high temperatures, and laid back locals have acquired an eco-friendly 
reputation for their 0.03% stretch of Land for the past few years Although there are many benefits to 
eco-tourism, like encouragement of individual conservation efforts, there are also drawbacks such as 
visitor overcapacity.  
Key Questions: What are the benefits and drawbacks of eco-tourism in Costa Rica? Should the 
organization be promoting eco-tourism?  
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Title: Greenhouse Gas Inventory of Darco Manufacturing 
Abstract: In 2009, the United States industrial sector accounted for 26 percent of the total carbon 
dioxide emissions by end-use sector which was a four percent drop from the year 2000. Although many 
factors can be attributed to this drop in carbon dioxide levels, the prevailing assumption is that 
businesses, particularly manufacturing entities, became more efficient in their total energy use. 
Understanding how to reduce energy consumption and carbon dioxide emissions is critically important 
for industrial manufacturing companies. Greenhouse gas reporting can be a highly effective way for 
businesses to analyze their overall sustainability and identify ways to improve it. We conducted a 
greenhouse gas emissions report of Darco Manufacturing Incorporated, an East Syracuse based 
industrial manufacturing company in operation since 1977. Using the past four years of energy usage 
data, the annual carbon dioxide emissions were calculated and categorized into three scopes based on 
the framework established by the World Resource Institute. Scope One is classified by greenhouse gas 
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emissions generated from on-site combustion, or direct emissions. Scope Two focuses on indirect 
emissions including purchased electricity. Scope Three is a more ambiguous category consisting of in-
depth and indirect greenhouse gas emissions; this particular report analyzes emissions generated from 
gasoline consumption used in the transportation of final products. At the conclusion of this report, we 
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Title: Designing an Interdisciplinary Undergraduate Program to Facilitate More Effective Collaborative 
Research 
Abstract: Modern environmental problems require scientists to work beyond the borders of their 
conventional knowledge domains and into those of other disciplines, stakeholders, and decision-makers. 
In order to develop more effective solutions to these problems there must be greater interdisciplinary 
collaboration at all levels, including within and across the SUNY system. Changing research culture to 
better incorporate this type of research can start at the undergraduate level. As part of the SUNY 4E 
Network of Excellence Summer Scholar Program, the objective of this research is to design a program 
that will provide undergraduate students with the skills necessary to proficiently engage in collaborative, 
interdisciplinary research and ultimately become better problem solvers. Research will involve 
conducting a survey, focus groups, and key informant interviews targeted at current students, recent 
graduates, faculty, and employers in both research universities and colleges in the SUNY system. Data 
collection will focus on what skills undergraduates are currently being taught to engage in 
interdisciplinary collaboration to identify what skills need to be introduced and developed. The 
anticipated outcome of this research will be a template that can inform an appropriate mechanism with 
which to provide undergraduates with the skills necessary to conduct interdisciplinary collaboration. In 
addition, this research will contribute to an ongoing research project identifying, understanding, and 
overcoming barriers to Interdisciplinary Research within and across the SUNY system (PI: Paul Hirsch). 
This poster will be structured to be interactive to begin to identify the skills students, faculty, and alumni 
at ESF feel necessary for interdisciplinary scholars.  
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Title: Evaluating Crop Boundaries & Tillable Acreage in Commercial Willow Bioenergy Fields 
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Abstract: The USDA Biomass Crop Assistance Program (BCAP) has supported the production of over 480 
ha of willow biomass crops in northern NY. One important characteristic of commercial willow 
production is maximizing the amount of planted area, while leaving sufficient space in headlands to 
accommodate planting and harvesting equipment. The EcoWillow model developed at SUNY- ESF 
estimates that about 8% of a field should remain unplanted around the edges to serve as headlands. 
Using GPS hardware and ArcMAP software, precise crop boundaries for each subfield were recorded, 
allowing maps to be made of each parcel and subfield to be compared to the listed tillable acreage of 
the parcel. Comparing the area of tillable land enrolled in the BCAP program to the unplanted and 
headlands area showed that across all the fields 19.9% of the tillable area was not planted to willow. 
Unplanted areas across all the fields ranged from 12.6% to 27.6%. These values are higher than the 
original estimate of 8% because wet and other inaccessible areas in addition to headlands are included 
in these measurements. 
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Title: Quantifying Decomposition of Allochthonous Matter in Forest Pools of Central New York 
Abstract: Previous studies in lotic (flowing water) systems have found that allochthonous (externally-
derived) inputs have a high decomposition rate and labile organic matter provides high quality 
sustenance for decomposers and subsequently higher trophic levels. A recent study on forest pool 
communities (Karkuff 2014) showed reduced growth and survival of aquatic organisms when more labile 
leaf litter was input and reduced oxygen levels, which suggests high levels of microbial respiration. The 
stagnant nature of these forest pools prevents aeration and potentially doesn’t counteract oxygen 
depletion by bacterial respiration, which would reduce the positive effects of litter subsidies. This study 
examines the effects of microbial decomposition of common leaf litter types on the water quality in 
forest pools using the same three litter types as in Karkuff (2014): American beech (Fagus grandifolia), 
red maple (Acer rubrum), and eastern hemlock (Tsuga canadensis). We expect to observe the greatest 
bacterial activity in A. rubrum because it is the most labile. Water quality assessments were made via 
bacterial counts and measuring changes in pH and conductivity, as well as monitoring dissolved oxygen 
and nutrient concentrations. This research better quantifies the mechanisms by which the microbial 
decomposition of different litter types alters water quality in lentic systems. 
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Title: Analysis of the diet composition of juvenile bowfin (Amia calva) from the Upper St. Lawrence River 
watershed, Thousand Islands region 
Abstract: A fish species native to North America commonly known as the bowfin, Amia calva is an 
aggressive predator within lowland freshwater systems throughout the eastern portion of the continent. 
While the piscivorous behavior of adult bowfins is though by some to be a potential threat to game fish 
abundance, studies suggest they have a varied diet and some populations may feed predominantly on 
crustaceans rather than fish. This study reports on prey items identified within the gut contents of 
juvenile bowfin as an attempt to provide insight into their feeding habits, a subject of focus currently 
absent from published bowfin studies. During the month of June, 2014, 46 bowfin with total lengths 
ranging from 31-89 mm were captured at 6 study sites using fyke and lift trap nets placed within 
wetland channels connected to the upper St. Lawrence River watershed. They were preserved in 
ethanol and later dissected using standardized laboratory procedures to identify the type and frequency 
of prey items present in the digestive tract. Though seven different phyla were identified during the 
analysis, the highest frequency of prey items observed consisted of arthropods (96%), particularly 
crustaceans (90%) and insects (6%). Only one larval fish was encountered throughout the study. Results 
of a Detrended Correspondence Analysis (DCA), a multivariate statistical method applied to assess the 
relative importance of each prey item type to the diet of the sampled bowfin across 4 size classes, did 
not indicate any trends of correlation between bowfin size and prey type preference. 
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Title: Contributions of Social Media to Traditional Activism 
Abstract: Social media has spurred digital activism forwards in unexpected ways, not just necessarily 
staying online. By creating a two-way dialogue where advocacy organizations can impart information, 
create communities, and elicit social action, social media is increasingly affecting and generating offline 
repercussions. A “snapshot” case study of the People’s Climate March that looks at tweets from the day 
of the main event, the march in New York City, is presented to compare and contrast digital activism 
with traditional activism. The People’s Climate March is an interesting phenomenon since it appeared 
mostly organized and to have generated attention via social media yet its centerpiece event is a physical 
collective action that successfully captured the media’s eye. Given all the numbers at the end of the day, 
the People’s Climate March was successful at mobilizing scores of people for a common action.  
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Title: Using Three Levels Of Taxonomic Resolution To Evaluate The Benthic Macroinvertebrates In 
Central New York Lakes 
Abstract: Onondaga Lake is a recovering perturbed lake that has been affected by more than a century 
of anthropogenic pollution of from both industrial grade materials and discharge from the Onondaga 
County’s sewage treatment plant (METRO). In the last twenty years improvements have been made to 
increase the water quality and biological diversity of the lake, including regulations on METRO and 
ordered dredging of toxic sediment. The benthic macroinvertebrate community of Onondaga Lake was 
compared to the communities of two morphometrically similar Central New York lakes, Cazenovia Lake 
and Otisco Lake, to assess the status of recovery of Onondaga Lake. Samples of benthic 
macroinvertebrates were systematically collected from sixteen points in the littoral zone of each lake, 
and then processed in the lab. Taxa were counted and identified under 60 X magnification to several 
taxonomic levels (i.e. Class, Order, Family, Genus). Species richness, COTE richness (Coleoptera, 
Odonata, Trichoptera, and Ephemeroptera) and the Simpson’s Diversity Index are community metrics 
commonly used to assess water quality applied in this study. Significant differences in species richness 
and COTE occurred for the three lakes at all taxonomic levels except for species richness at the Class 
level. Onondaga Lake and Otisco Lake had similar Simpson’s Diversity Index values, but significantly 
different than Cazenovia Lake at all taxonomic levels. The results indicate it was only necessary to 
identify organisms to the Order to observe the trends in these lakes. The metrics show that Onondaga 
Lake appears to be impaired in relation to Otisco Lake and Cazenovia Lake. 
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Title: Student Perspectives: The Initiative at SUNY ESF for a New American Environmentalism 
Abstract: In Fall 2014, President Quentin Wheeler introduced his initiative, a New American 
Environmentalism. The goal of the initiative is to reboot ESF’s commitment to the environment by 
finding a way to better serve humanity and the natural world. EST 640, Environmental Thoughts and 
Ethics, under the guidance of Dr. Helmut Hirsch, challenged ourselves to determine what a New 
American Environmentalism means to us and how can we recommit ourselves to the environment. 
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Title: Government Relations Internship at Ocean Conservancy 
Abstract: To complete my Senior Synthesis Project as a Senior Environmental Studies Policy, Planning, 
and Law student I believed that working in a professional internship position would give me the 
opportunity to not only gain knowledge, but also research and analytical policy skill set that I could take 
with me when starting my career as a professional in the environmental policy and advocacy field. 
Through the help of an ESF Environmental Studies alumnus, I applied, interviewed, and successfully 
attained the Government Relations internship position at the Washington, D.C. office of Ocean 
Conservancy. Throughout the internship I hoped to expand my knowledge of how environmental issues 
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are acknowledged and dealt with in D.C. by members of Congress, ocean policy, current ocean concerns 
and issues, the effects of the private and public sectors on environmental policies, and the lobbying 
processes in the environmental NGO realm. Furthermore, as the Ocean Conservancy Government 
Relations intern, I hoped to gain skills such as, research and analysis of Congressional legislation and 
environmental policies, report writing of Congressional hearings and how to successfully work with 
colleagues and teams on interdisciplinary projects. Throughout my internship I worked daily tracking 
Congressional legislation, such as fiscal year 2015 appropriations bills and Magnuson-Stevens 
authorization bills. Along with my daily work, I frequently attended Congressional hearings and briefings, 
as well as national and international ocean conferences that were held throughout the summer. As for 
long-term research, I worked heavily on Ocean Conservancy’s draft for the Department of State's 
Quadrennial Diplomacy and Development Review. 
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Title: Dark Spots Disease Increase in Scleractinian Corals in Bonaire, D.C. 
Abstract: Pathogen-host relation dynamics have adjusted in the Caribbean due to increased epizootic 
events and decreased coral cover resulting from anthropogenic influences. Reef-building corals are 
being infected by numerous diseases including dark spots disease, a ubiquitous Caribbean disease of an 
unknown agent. The objectives of this study were to quantify the change in dark spots disease 
prevalence in Siderastrea siderea and Stephanocoenia spp. from 1998 to 2014 and determine 
influencing conditions on prevalence and infection severity of disease. The abundance of benthic 
organisms and substrate types were also quantified. A 1350 m2 area between six sites on Bonaire was 
surveyed using belt and video transects to determine disease prevalence and benthic composition. 
Prevalence was compared temporally (1998 study to 2014 study) and spatially (Bonaire to Turks & 
Caicos, Grenada, and Bahamas). I found an increase in disease prevalence between 1998 and 2014 and 
moderate spatial variation between Bonaire and other island reefs. Site, colony size, spatial distribution, 
or coral density did not influence disease prevalence or infection severity of the disease. As dark spots 
disease did not have a positive correlation between coral density and prevalence, dark spots disease 
does not follow a density- dependent model. Dark spots disease in these coral species most likely arises 
from opportunistic pathogens emerging from stressful environmental conditions. With the changing 
environment induced by anthropogenic consequences, it is prudent to monitor and quantify the status 
of reefs in terms of disease prevalence and its disease associated factors. 
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Title: Making Silver Clay for Jewelry: A Laboratory Experiment 
Abstract: Precious metal clays (PMC) are made from waste metals used in the electronic industry such 
as silver, copper, bronze and gold. Silver PMC is a mixture of silver particles suspended within an organic 
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binder, which burns off in the firing process to leave behind the final metal jewelry. These PMCs allow 
jewelers to craft pieces in a fraction of the time that traditional methods require by simply forming the 
piece and firing it. In this experiment silver particles were obtained through the reduction of silver 
nitrate with sodium borohydride. Manipulation of the concentration of silver nitrate, the speed of 
addition of the sodium borohydride as well as the agitation of the reaction mixture resulted different 
particle sizes for the resulting silver powder. A scanning electron microscope was used to determine the 
size of the silver particles before being made into the clay. Silver particles of ranging from 20-50µm in 
diameter were obtained; the conditions and reaction details used will be discussed. Further, these silver 
powders were then mixed with methyl cellulose, polyethylene glycol (PEG), and water to produce a clay 
like material. These clay were allowed to air dry then fired to hardness in a kiln at 900°C. Finally, a 
laboratory experiment for undergraduates, making and utilizing these clays has also been developed as 
PMCs represent an accessible way of illustrating the isolation of metals from their  
native ores. The best conditions for silver clay production and the learning outcomes for the laboratory 
will be discussed. 
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Title: Janus Dendrimers- Novel Macromolecules With Two "Faces" 
Abstract:  Dendrimers are a class of macromolecules with perfectly-branched repeating units featuring 
highly-functionalized periphery. These molecules show great promise in sensing, catalysis, molecular 
electronics, photonics and nanoscale medicine. A specific subset of dendrimers known as “Janus” 
dendrimers feature opposing hydrophobic and hydrophilic regions. These Janus dendrimers exhibit 
unique physical properties in water, which makes them an exciting species with potential nanoscale 
biomedical applications.  
The chemical synthesis of a novel class of amphiphillic “Janus” dendrimers using copper-catalyzed click 
chemistry is reported. Using methods of organic synthesis five distinct Janus dendrimers were obtained 
with designed variation in size and water solubility. Molecular structure was confirmed through NMR 
spectroscopy, and molecular mass was characterized using MALDI-TOF and GPC. The self-assembly of 
the dendrimers in water was tested using dynamic light scattering (DLS) and transmission electron 
microscopy (TEM).  
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Title: Comparing Chemical Properties of Subaqueous Soil Samples from Barnegat Bay, NJ: An Analysis of 
Carbon, Nitrogen, and Phosphorus 
Abstract: Subaqueous soil science is considered the new subfield of Pedology. This recently developed 
idea defines subaqueous soils as sediments in shallow water environments that undergo soil-forming 
processes, are capable of supporting rooted plants, and form horizons in place. With the help of soil 
scientists from the USDS-NRCS, soil cores were extracted for a soil survey in the bay and split open for 
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description. Subsamples from each horizon from each core were collected and analyzed for total carbon, 
total nitrogen, and available phosphorus. This study aims to determine if there is a significant difference 
in chemical properties among soil series (Cottman, Demas, Figgs, and Indian River series) found in 
Barnegat Bay. With respect to phosphorus, the soil series were not significantly different. The Demas 
series had significantly higher nitrogen levels (0.212 ± 0.242% N) while the Cottman series had 
significantly higher carbon levels (0.869% ± .702% C). The Indian River series had significantly lower 
nitrogen (0.01616% ± .01698% N) and carbon levels (0.2593% ± .1883% C) compared to the other series. 
Due to the economic significance of Barnegat Bay and other similar ecosystems, strategizing 
management options could be the key to improving their environmental health. By surveying these 
subaqueous soils, soil scientists can provide insight for the management of submerged aquatic 
vegetation restoration and estuarine protection. 
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Title: Elevations of marsh bird nests in a tidal wetland ecosystem in Stone Harbor, NJ 
Abstract: The Willet (Tringa semipalmata) and the Clapper Rail (Rallus longirostris) are ecologically 
important species in salt marsh ecosystems of southern New Jersey. Their breeding populations, 
however, are becoming threatened due to sea level rise and coastal development. Effective habitat 
management for these species requires an understanding of the relationship between nest flooding 
vulnerability as well as frequency and duration of flooding events. The objective of this study was to 
measure nest elevations of marsh-nesting species to better understand flooding risk during the nesting 
season. To accomplish this, I located nests of the focal species by systematically surveying approximately 
40 acres of coastal salt marsh in Cape May County, NJ from early May to late July. For each nest 
structure, I recorded a waypoint, measured elevation above ground, and recorded the height of water at 
each nest during full moon tidal flooding events. I examined the relationship between nest 
characteristics, tidal flooding, and known and estimated elevation above sea level. I found that the 
elevation of nests above ground differed between species. Compared to Clapper Rails, Willet nests were 
constructed significantly lower to the ground but located in areas of the marsh that were significantly 
higher above sea level. Pooling all species, the total elevation of nests above sea level differed 
significantly between those that flooded and those did not flood during full moon high tides. Results 
provide a baseline for assessing local populations of marsh-nesting species with regard to the impacts of 
sea level rise over time. 
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Title: Faith in the Movement: Faith-Based Community Gardens in New York City and Long Island 
Abstract: Community gardens are a distinct and significant component of the current environmental 
movement especially in urban areas. However over time many of them suffer from insufficient support 
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and neglect. This investigation sought to discover specific techniques utilized in Faith-based (religiously 
affiliated) gardens which could be applied ubiquitously to any of the growing community gardens 
throughout the world to help make them more successful and sustainable. The research was guided by 
three questions: (1) What can be learned from faith-based community gardens? (2) Which aspects of 
religious institutions make them conducive to agricultural projects/ are religion and gardening naturally 
connected? (3) Is faith-based agriculture a unique environmental movement?  
To address these research questions, this study used a Grounded Theory approach. A basic literature 
review was performed and a series of interviews were conducted with individuals associated and 
involved with faith-based community agriculture initiatives in New York City and Long Island, including 
members of the public and non-profits in the region. The data was coded and analyzed using key words 
and themes. The study found that solidarity and community building were essential to every single 
project and though many of them began by connecting through religious organizations, they reached 
out to many non-religiously affiliated organizations as well. Additionally community service, was a key 
component of most of the gardens. However the extent to which environmentalism factors into 
community gardens is a topic that may warrant future study. 
 
 
Primary Author:  Peeling, Jennifer 
Authors with Affiliations:  Peeling, J. Environmental Studies Major, State University of New York, College 
of Environmental Science and Forestry, Syracuse, NY 13210 
Level of Research:  Undergraduate   Primary Department:  ES   Faculty Advisor: Prof. Manno 
 
Title: “An Exploration of How Planners Approach the I-81 Viaduct Project: Getting Different Perspectives 
and Finding Out What’s Important To Them” 
Abstract: At this point in time, I am just beginning my senior synthesis project that will completed in Fall 
2015. I have chosen to write a research paper in which I will explore the subject of planning, since I am 
interested in possibly going into the planning field after I graduate. In completing this project, I plan to 
learn more about what planners do and how they think and work. I’d like to explore how different 
people approach planning, plus how different organizations use planning to approach issues. My key 
method will be interviews. I plan to speak with people that are working in a planning capacity, 
specifically on the I-81 viaduct project. I have already spoke to two planners, and am currently in the 
process of scheduling more interviews. Doing this will give me insight on how planners in different 
organizations think specifically in their role, and how they differ from one another. 
As a result of completing this project, I hope to gain insight on what a planner’s job entails, as well as 
learn how different planners in different organizations look at the I-81 viaduct project. At the end of 
writing this paper, I will reflect on what I’ve learned from my interviews, as well as examine how my 
studies in Environmental Studies have contributed to my understanding and engagement with this topic. 
I hope to gain a better knowledge of what it means to be, and engage as, a planner. 
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Title: Abundance and Diversity of Macrofungi in Ranomafana National Park, Madagascar. 
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Abstract: Fungi are a vital part of many ecosystems, but with poorly understood habitat requirements 
and an unprecedented rate of habitat degradation, studying fungal biodiversity is essential to ascertain 
what habitats are conservation priorities. The aim of this study was to evaluate differences in 
macrofungi diversity and abundance between primary and secondary rainforests in Ranomafana 
National Park, Madagascar and assess if one forest should be a higher conservation priority. Sixteen 5 
m2 plots in each forest type were searched for macrofungi and specimens were identified down to their 
non-phylogenetic morphological group. The alpha diversity (Shannon Index) and abundance of 
macrofungi were calculated for each plot. In total, 10 distinct morphological groups were found in 
Ranomafana. The primary forest contained a significantly higher abundance of macrofungi (n=830) as 
compared to the secondary forest abundance (n=462), however, there was no significant difference 
observed in macrofungi morphological group diversity. Higher abundance of macrofungi in the primary 
forest may have been influenced by differing weather conditions during limited sampling of the two 
forests. While much more additional sampling is needed to unravel the macrofungi biodiversity of 
Ranomafana National Park, it can be concluded that both the primary and secondary forests are vital 
habitat for fungal taxa and have the abiotic and biotic conditions necessary to support a high level of 
fungal diversity. Long term, simultaneous sampling at both sites with a finer level of macrofungal 
identification is strongly recommended for future studies. 
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Title: Stabilization of (E)-4-oxo-2-hexenal for the Development of Pheromone Traps 
Abstract: True bugs dispense a volatile compound when they feel threatened. Pheromone (E)-4-oxo-2-
hexenal is known as a defense chemical used by true bugs. Recently this compound has also been 
identified as a sex pheromone. This pheromone degrades rapidly upon exposure to light and air. 
Pheromone (E)-4-oxo-2-hexenal was be synthesized from commercially available 2-ethylfuran. Different 
preservatives will be tested to protect and increase the stability of the pheromone. Stabilizing of this 
compound will allow fieldwork to be conducted on this pheromone. Stabilization of (E)-4-oxo-2-hexenal 
will allow this pheromone to be used in the pest control industry. 
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Title: The Effects of Formal and Informal Education on Knowledge and Stewardship of Aquatic and 
Marine Systems 
Abstract: Water makes up 71% of the earth’s surface, yet we know little of our oceans. What we do 
know is that anthropocentric activities have severely altered the composition of our oceans. Some 
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changes include ocean depletion, acidification, global warming, and pollution. The only way to mitigate 
these issues and ensure future prevention is by educating people in environmental studies, including 
aquatic and marine sciences. To understand the most effective means of aquatic and marine education, 
it is essential to analyze and review methods of both formal and informal education. These 
methodologies include: aquariums, classrooms, eco-tourism, movies and documentaries, community 
projects, theme parks and field work.  
It was found that different elements from both education methodologies were effective in conveying 
memorable information to learners. Depending on the information source, learners may have formed 
misconstrued notions, or may have developed a greater interest in marine environments. The most 
effective in creating interests and strong values in stewardship was an example of a hybrid of sorts, 
incorporating informational and interactive elements of both formal and informal education methods.  
After evaluating the effectiveness of each information source individually, experiments could be 
developed and performed to further explore the potential of the hybridized education model in which 
these sources synthesize.  
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Title: A Comprehensive Examination of the Efficacy of the Onondaga County Juvenile Court Program in 
Working Toward Deterring Juvenile Offenders From Re-Offending 
Abstract: There are myriad examples of juvenile diversion programs throughout the United States. Since 
its inception in 1993, the Onondaga County Juvenile Court has adjudicated thousands of cases involving 
juvenile defendants. Over the past two decades, the Onondaga County Juvenile Court has been altered 
and refined in order to meet its desired goal of deterring juvenile crime.  
The Onondaga County Juvenile Court Program operates in a unique niche of the criminal justice system, 
with very specific conditions that must be followed in order to achieve their stated goal. Some of these 
conditions include the requirement that juvenile defendants must: plead guilty to their offense (this 
court does not determine guilt or lack thereof); be a first time offender; have committed at minor crime 
(e.g., certain degrees of larceny, criminal mischief, and criminal nuisance). 
Upon successful completion of their court-ordered sentence, juvenile defendants are monitored in order 
to track their performance. In order to assess the Onondaga County Juvenile program’s efficacy in 
deterring juvenile crime, this is a necessary evaluation. While the Onondaga County Juvenile Court 
program has shown great success in Onondaga County since its inception, it does not achieve a 100% 
rate of deterring juvenile crime. Stated as such, it is the purpose of this class research project to examine 
how the Onondaga County Juvenile Court program can increase its efficacy in deterring juvenile crime 
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Title: The “ace” in Greenpeace: A YouTube Campaign Analysis 
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Abstract: Dissemination of information has greatly evolved over time. People are sharing information at 
a rapid rate that global events are no longer unknown to the general public. One of the key 
disseminators of information is the mass media, including YouTube. Video websites such as YouTube 
keep a collection of popularized and user generated videos that make it easy for anyone to view and 
share content. “Sharing” of videos generates attention and notoriety that some campaigns have failed 
to achieve. In this research study I will observe how Greenpeace, an environmental NGO, has relayed 
their video campaign messages through YouTube. Using three main rubrics, the comedic frame, 
apocalyptic narrative and the melodrama frame, I will examine the rhetorical frames Greenpeace uses 
with its target audiences and determine which frame is most heavily used by the organization. 
Greenpeace is famous for pushing the boundaries when it comes to getting their message across. Often 
timing, place and people make up the success of their campaigns. However as they shift from traditional 
acts of protest to online media campaigns, the way in which they relay their message becomes 
important. From this study I plan to determine how effective these campaign frames have been at 
gaining attention and support in correlation to the amount of “views” and “shares” on social media. 
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Title: Making the Most out of Science Education: Teaching in Informal Environments 
Abstract: This research involves the students of Danforth Middle School in Syracuse, NY and their overall 
enthusiasm and willingness to learn based on the projects and lessons that were available to them 
through the efforts of the Milton J. Rubenstein Museum of Science and Technology. The results were 
obtained by implementing a series of different stations, each encompassing various learning techniques 
and styles. After the students had left for the day, the educators that participated would relay with one 
another what they felt the students were grasping and what they weren’t. Through frequent debilitation 
and implementation of teaching techniques, the Danforth Middle School students became more 
engaged and willing to participate. 
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Title: The Use of Codon-Optimized phcB in Genetically Engineered Escherichia coli to Produce Fatty Acid 
Methyl Esters 
Abstract: In the effort to replace fossil-derived petroleum, renewable fuels such as biodiesel are under 
development. Biodiesel consists of a mixture of fatty acid methyl esters (FAMEs), which can be naturally 
synthesized by certain microorganisms in small, regulated amounts. To increase FAME production, 
unregulated FAME biosynthetic pathways can be engineered into non-native host organisms, like 
Escherichia coli. Previous research has shown that the methyltransferase (PhcB) gene isolated from 
Ralstonia solanacearum plays a critical role in the final stage of FAME biosynthesis. Wild-type PhcB 
however, does not yield significant titers of FAMEs when expressed in E. coli. To counter this issue, this 
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project focused on expressing and characterizing codon-optimized PhcB in recombinant E. coli to 
produce higher titers of varying-length FAMEs during the fermentation of a renewable sugar feedstock. 
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Title: Effects of prescribed fire on a pine barrens avian community 
Abstract: Inland pine barrens support a rich community of plants and animals uniquely adapted to life in 
open-canopy, pyrogenic habitats. These environments also support a diverse array of birds, including 
critical populations of declining shrubland bird species. Active habitat management using prescribed fire 
is often necessary to maintain and restore pine barrens ecosystems. This study examines the effects of a 
prescribed burn on a resident pine barrens bird community at the Albany Pine Bush Preserve in East-
central New York State. Data from bird mist-netting and banding projects in the preserve allowed for 
comparisons of bird diversity, abundance, and average mass between the burn locality and an adjacent 
unit. Existing data from these two sites in the year prior to the burn were also analyzed. The post-fire 
burn site yielded the largest number of bird captures, but it had the lowest index of diversity. Species 
like the American Robin, Chipping Sparrow, and Black-capped Chickadee were captured more frequently 
in the post-fire burn locality. Others, including the Baltimore Oriole, were captured more frequently in 
the adjacent site. A few species and age groups (e.g. hatch-year American Robins) were significantly 
heavier in the post-fire burn area, suggesting altered food availability after the burn. The short term 
effects of prescribed burning do not pose a significant threat to resident bird populations in a pine 
barrens ecosystem. The bird community on this pyrogenic landscape demonstrates remarkable 
resilience and adaptation to fire disturbance. 
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Title: Aquatic Invasive Species in the Adirondack, NY region and Evaluation of Management Policies 
Abstract: Invasive Species Control Efforts in New York State Lakes 
Invasive Species can have drastic effects on local ecosystems both environmentally and economically. 
The effects of these changes on local economies specifically in lake regions in the New York State 
Adirondack regions will be evaluated. Along with this the effect environmentally will also be evaluated. 
The cost of the removal of the invasive species will be evaluated and compared to the cost of their 
continued presence in a region.  
Lakes can be small to large entities and can often have multiple jurisdictions. In order to see how the 
problem of invasive species is being addressed the key actors will need to be identified, and this will 
include DEC and other state government offices, local and regional governments, as well as nonprofits. 
These key actors will also include lake associations which are often closely tied into management of the 
lakes themselves in the Adirondacks. I will also identify the research organizations that are addressing 
the problem, outlining solutions, and proposing even better possible solutions. 
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Title: Disaster Debris Management: Where Does It All Go? 
Abstract: The objective of this study was to look at how different disaster event types deal with debris 
removal/recycling and general cleanup efforts. In this study I looked at 3 types of disaster events that 
took place in the United States and looked at where the debris was deposited and how it was recycled, 
reused, reclaimed, etc. The first disaster event is what I have categorized as a Planned Destruction Event 
(i.e. 9/11). The second disaster event is what I have categorized as an Unplanned Destruction Event (i.e. 
Pepcon Refinery Explosion). The third disaster event is what I have categorized as a Natural Destruction 
Event (i.e. Hurricane Katrina). Research was conducted using various official investigation reports, both 
governmental and private to see where debris was sent after each destruction event. Each disaster 
event was then analyzed and rated for how well materials were recycled, how fast the debris was 
removed, and how much money was spent on debris removal. The final conclusions of this report have 
been organized into poster format and serve to simply educate individuals about where debris truly 
ends up from various types and sizes of disaster events. 
 
